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INTRODUCTION 

Samples  of  some-  of  the  old  standard  variotios  ond  now  hybrid  stro.ins  of  hard  red  spring 

2/  ' 

wheat,  grovm  in  cooperative  experiments  in  the  spring  wheat  region—'  of  the  United  States,  are 
killed  each  year  by  the  United  States  Department  of  Agriculture  and  the  flour  baked  into  bread 
by  a number  of  different  methods  to  determine  their  quality  characteristics.  The  four  regular 
bal-cing  methods  used  for  the  1939  and  1940  crops  were  continued  for  most  of  the  0x5) criment s and 
also  bromate  response  methods  as  used  by  thc'Hard  Uinter  TiJheat  Quality  Laboratory  and  also  the 
Ivlinnesota  and  North  Dakota  laboratory  methods  we're  used  on  the  eight  uniform  varieties  of  bsi>i, 
eastern  and  western  composites  from  the,  region.  In  addition,  commercial  wheat  samples  are  com« 
posited  and  analyzed  to  obtain  similar  inf ormat ion -on  v/heat  gra,dcs  from  terminal  markets,  for 
comparison  with  varietal  samples  grown  in  plot  and  nursery  experinonts  at  agricultural  experi- 
ment stations. 

T/  Cooperative  investigations  of  the  Division  of  Cereal  Crops  and  Diseases,  B-'oreau  of  Flant 
. Industry,  and  the  Grain,  Feed  and  3ced  Branch,  Agricultural  Marketing  Administration,  The 
experiments  were  Conducted  in  the  laboratories  of  the  Grain,  Feed  and  Seed  Branch,  Agricultur- 
al I'/Iarketing  Administration,  The  samples  vrere  obtained  from  the  cooperative  Experiments  xidth 
the  State  Agricultural  Eseperinent  Stations  in  the  spring  vdaeat  region,  ; 

_2/  Clark,  J.  A,  Results  of  spring  wheat  varieties  grovma  in  cooperative  plot  and  nursery  exu 
periments  in  the  spring  vdicat  region  in  1941,  mth  averages  for  1929  to  1941,  47  pp, 

LUnnurab.  publication'1  dgo graphed.  1 1942, ' 

June  15,  1942 
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Tlic  ]_.urxDosc  of  this  t'opoi't  is  to  rxikc  available  to  cooper-bors  all  of  tho  quol-ity  data 
fror.  the  1941  crop  obtained  fron  standard  varieties,  new  hybrid  strains,  and  Federal  supervi- 
sion grade  sa&jlcs  of  Ivird  red  spring  wheat,  together  vjith  a sunr.:ary  of  provioas  yoavs*  re- 
sults, 

. S0UEC5  OF  S;d/FLES 

The  nest  extensive  tests  have  heen  radc  on  eastern  and  western  conpositc  sanplcs  of 
each  of  eight  uniform  varieties  grovm  in  plots  at  20  cooperating  stations.  Station  samples 
from  plots  grovm  at  St,  Paul,  Waseca,  Morris,  and  Crookston,  Iviinn, ; Fargo,  Langdon,  and 
Eickinson,  il.  Dak,;  Brookings  .and  Eiarelca,  S,  DaJc, ; Times,  Iowa;  Madison,  Wis,;  ivfoccasin  and 
Havre,  Mont.;,  and  Sher.id.an,  Wye,;  were  tested  by  the  regular  methods.  Similar  tests  were 
made  on  eastern  and  western  composites  of  the  26  strains  grovm  in  Uniform  EegionaJ.  Hurscries 
at  18  stations.  In  additibn,  samples  from  North  Eblcota  Intra-State,  lAontcUia  Intra-State, 
and  llaiidon  and  Langdon,  N,  Dak.  , station  nurseries  were  tested.  The  FederaJ.  Grain  Supervi- 
sion samples  were  assembled  from  carwlots  by  grade  ad  Minneapolis,  Ivlirm, ; Grcab  Falls,  i.font,; 
aiid  Spokane,  Wash,  Nine  composite  samples  from  cars  of  wheat  grading  No,  3 or  better  v/crc 
obtained  from  field  offices  of  the  Grain,  Feed  and  Seed  BraJ-ich,  xigri cultural  Ivforketing  Ad- 
ministration, representing  the  better  grades  of  hard  red  spring  wheat  received  at  these 
markets. 


miehods  usfd  in  the  baning  tests 


Baking  tests  on  the  1941  samples  vrere  conducted  by  the  straight  dough  procedure 
using  the  same  four  baking  procedures  included  in  testing  the  1939  and  1940  sam- 
ples, i.e. , (No,  l)  basic,  (No.  2)  commercial,  (No.  3)  commiercial— bromate,  and 
(No,  6)  commcrcial-bromcite-naltcd  wheat  flour,  were  used  for  fall  the  varict'd. 


samples.  Details  of  the  -four  rnthods  used  this  year  with  the  various  ingredi- 
ents arc  shown  in  table  1, 


The  baking  procedure  used  is  based  on  the  method  of  the  American  Association 
of  Cereal  Chemists^/  wi-th  certain  modifications  deemed  necessary  for  vinblcached 
experimentally  milled  flour.  Because  of  the  size  of  the  mixing  bowl,  ingredi- 
ents sufficient  for  two  loaves  were  mixed  at  one  tine.  They  were  nixed  a suf- 
ficient length  of  time  to  properly  develop  the  dough  in  a Hob  art- Swans  on  dough- 
mixer  (lOS  E.P.M.  with  4 pins  in  the  head  end  2 pins  in  the  bowl.)  The  absorp- 
tion of  the  flour  was  ■ dot ernined  by  adding  the  proper  amount  of  water  at  the 
tine  the  doughs  were  mixed.  Absorption  and  mixing  time  arc  indicated  in  the 
tables,  blicn  nixed,  the  doughs  were  divided,  then  rounded  in  the  haids  and 
pla-ccd  in  fermentation  granitewavo  ** oatmeal”,  bowls,  measuring. 6 inches  top 
diameter,  3 inches  bottom  diomotcr,  and  2-1/2  inches  deep,  Tire  punches  were 
rna.de  by  folding  the  dough  approximately  10  times  in  the  hands.  At  the  end  of 
tho  fermentation  period  the  dough  was  ciolded  by  a Thonpson  mechanical  roll 
type  "A”  moulder  vrith  rolls  set  at  a ciea.rance  of  3/S  of  an  inch  and  the  coi&- 
pression  plate  1-1/8  inches.  The  molded  dou.ghs  were  placed  in  bai-cing  pans 
constructed  from  2XK  tin  knovm  as  the  tabl  form,  A proofing  time  of  55  min- 
utes at  86®  F and  ba].cing  time  of  25  minutes  at  450®  F were  tho  same  for  all 
the  samples.  Tvro  loaves  of  each  sample  vrere  baked  but  since  the  ingredients 


^ 1934  Official  American  Association  of  Cereal  Chemisti^  Basic  baking  tost.  Cereal  Chem, 

11;  363-367. . _ 

The  v.Titcrs  vrish  to  express  appreciation  for  the  assistance  of  lies.  A,  Sallalc,  Clerk, 
Division  of  Cereal  Crops  and  Diseases,  in  tabulating  and  checking  the  data  and  cabculating 
tho  standard,  errors,  — 
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were  mixed  as  for  one  loaf,  tii'O  two  are  not  du^ilicates  in  the  sense  in  vdaich 
tlio.t  term  is  usually  used  and  o.rc  not  so  considered  herein.  Data  given  in  the 
tables-  arc.  averages  pf  the  two  loaves. 

The  ho,sic. method  (llov  l)  ha,s  heen  used  on  all  samples' starting  v«rith  the  1929 
crop.  In  1935,  the  commercial  method  (iTo,  2)  vras  added  and  in  1936,  the 
commcrcial-hromate  (Ho,  3),  For  a part  of  the  sejmplcs  in  1937,  the  "basic, 
conmcrcial,  and  commcrcial-broimitc  hakes  were  made.  In  1938,  the  same  hakes 
as  rqjortcd  in  1937  were  made-  and  in  addition  the  (iTo,  4)  malt—phosphato- 
hrona'le.  In  1939,  the  current  methods,  vdth  Ho,  6 replacing  Ho,  4,  were 
used,  Ihc  conmercial-hroma/te«naltcd  vkeat  flour  (Ho,  6)  test  v;as  first  used 
for  part  of  the  1938  samples  and  has  heen  continued  for  all  of  the  1939  and 
1940  samples,  Tliis  test  seems'  to  reveal  the  maximum  strength  of  the  vdaoats, 
shovm.  hy  the  larger  loaf  volumes.  This  hoking  formula  makes  provision  for 
adequate  gas  production  hy  the  employment  of  sufficient  sugar  and  diastatic 
supplements. 


Table  1,  - Baking  methods  used  for  samples  of  the  1941  crop 


Baking  met] 

lods 

f — 1 

• 

o 

i 

lo,  2 

Ho.  3 

Ho , 6 

Ingredients 

Basic 

Commercial 

Commercial  — 
hromate 

Commercial" 
bromate- 
malted  -vdaeat 
flour 

Flour  (grams) (13, 5 percent 
moisture  basis) 

100,0 

100,0 

100,0 

100,0 

Yeast  (grams) 

2,0 

2,0 

2.0 

2.0  ‘ 

Salt  (OTams) 

Sugar  (grams)  • ■ : 

Potassium  Broma.te  (grams) 
Malted  wheat  flour  (grams)* 

1,5 

1.5 

1.5, 

1.5 

5,0 

5.0 

5.0' 

,001 

5.0 

.001 

.25 

Dried  sldLmmilk  (grams) 

4.0 

4.0 

4.0 

Shortening  (grams) 

3.0 

S.O 

3.0 

Water  absorption  (percent) 
Mixing  time  (piroites) 

proper 

Ijropex’ 

proper 

proper 

proper 

proper 

proper 

proper 
for  each 

for  each 

for  each 

for  each 

Fermentation  time  (minutes) 

variety 

variety 

variety  ' 

Vciriety 

180 

130  _ __ 

180 

180 

Fermentation  periods; 


1st  punch  after  105  minutes,  and' 

2nd  pxmch  after  additional  50  minutes. 
Mold  after  additional  25  minutes,' 
Proofing  time  - 55  minutes. 

Baked  25  minutes  at  230®  C. 


ibmh  year  other  methods  were  used  for  certain  samyjles  or  varieties.  This  year  special 
tests  wore  made  on  eastern  and  western  composites  for  the  eight  uniform,  varieties.  The 
hromate  response  test  used  hy  the  Hard  Winter  "Wheaf  Quality  Laboratory  for  hard  red  vdntor 
wheat  and  methods  used  hy  the  Minnesota  and  Horth  Dakota  laboratories  vrorc  thus  used  for  coio- 
parison. 

In  the  follovifing  tables,  loaf  volumes  are  reported  for  the  different  methods  of  bak- 
ing used,  but  only  averages  arc  given  for  absorption,  vroight,  cramb-.color , and  grainr-texture 
of  loaf.  The  optimum  or  highest  volume  for  any  method,  is  shown  in  the  tables  also,  but  • 
the  varieties  arc  ranked  in  order  of  their  overage  volumes  for  the  four  different  methods. 

The  highest  ranking  variety  with  respect  to  ca.ch  property  is  indicated  by  underlining. 
Standard  errors  for  loaf  vol-umes  have  been  calculated  (interaction;  baking  method  x vmicty) 
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cind  >?.  dou'blG  underline  is  drn-wn  in  each  table  Sapafating  those  varieties  vjhich  arc  signifi- 
cantly lov/er  than  the  one  having  the  highest  avcr-.'.gc  volume  in  the  tesi* 

Since  dujDlicatc  dctcrrrdnations  were  not  made  in  most  Cases,  it  is  not  possible  to 
Correctly  estimate  random  errors.  Four  baking  methods  vrerc  used  in  nc:rrly  all  ca,sos  <and 
it  is  possible  to  calculate  errors  by  considering  these  as  replicate  bakes.  This  has  been 
done  and  the  resulting  standard  error  is  indicated  in  each  table. 

It  should  be  noted  that  the  error  calculated  in  this  vmty  is  in  reality  variety  x 
method  interaction,  and  Tonlcss  used  v;ith  caution  and  discretion  may  lead  to  erroneous  con- 
clusions. Interaction  error  is  never  less  (within  the  limits  of  sampling  error)  than  the 
true  error  but  may  bo  much  greater,  depending  on  vdicthcr  varieties  respond  alike  or  dif- 
ferently to  the  different  baking  methods.  InsT)Cction  of  the  data  indicates  that  in  some 
cases  not  all  varieties  responded  alike  to  the  different  baking  methods  from  v/hich  it  may 
be  inferred  that  the  calculated  errors  (variety  x method  interaction)  are  in  excess  of  the 
true  errors.  This  is  in  accord  with  other  studies  in  this  laboratory  in  vdiich  true  errors 
have -been  calculated  and  found  to  be  in  the  range  of  15  to  20  cc  for  a single  determina- 
tion. 

All  test  vj-eights  were  determined  in  the  laboratory  on  a dockage-free  basis.  The 
protein  ;md  ash  contents  and  water  absor-otion  are  reported  on  a 13,5  percent  moisture 
basis  and.  the  flour  yield  on  a moisture-free  basis, 

EgaPJMBjT/J.  EISULTS 

The  results  for  the  regular  methods  on  composite  and  station  samples  arc  given  in 
tables  2 to  22,  for  bromate  response  in  tables  23  and  24,  for  the  iviinnesota  methods  in 
table  25,  and  for  the  North  Dakota  method  in  table  26.  Tables  27  and  28  summarize  the 
baking  results  of  the  different  laboratory  methods.  The  results  from  the  commercial 
san^olcs  arc  shotm  in  table  29,  Summaries  of  the  comparable  1941  samples  are  averaged  in 
table  30  and  four  years*  results  in  trebles  31  and  32.  These  tables  are  largely  self- 
explanatory. 

Acre  yields  arc  included,  where  comparable,  to  ansist  in  the  interpretation  of 
results.  The  test  weights  for  most  of  the  comnositc  and  station  samples  were  satisfantoiy, 

BcgTular  Methods 

The  regular  baking  methods , Nos,  1,  2,  3,  and  6,  vrere  used  as  in  previous  years, 
for  the  bulk  of  the  composite  and  station  s.amnles.  Tables  2 to  28  contain  the  detailed 
results-ond  the  milling  and  chemical  data  in  table  2 arc  not  repeated  for  the  other  baking 
methods,' 


Table  2.  - yi«ldi(  milling,  balcing,  and  chemical  results  on  the  uniform  Tarictics  of  hard  red  spring  -wlaGat  grovm  in  plot  experiment 
from  (l)  eastern  and  (2)  iTOstern  composites  of  the  1941  crop 
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Table  10.  - Yield,  milling,  "baking,  and  chemical  results  o"btainod  on  23  hard  red  spring  wheats  grovm  in  plot  ersperiments  at 
Dickinson,  IT,  Dak,  , in  1941 
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Table  18,  « Average  yield,  milling,  “baking,  and  chemical  results  on  26  vdieats  grovm  in  the  Uniform  Regional  Nursery  for  the 
eastern  and  western  composites  in  1941 


o 

bO 

H d -(j 
OHM 


bO  O 
-P 


P O rH  O 
|>  fi  O O 
O O CO 


O 43 

bojd  ch 
d bo^H  d 
H -H  O O 


fl'o 


CNJ  c\2  CO  o cn 
O)  oj  cn  cn  CO 


05  ?>  tH  O 03 
CO  CO  CO  CO  CO 


CO 

03  CN3 
O O 


CO 

03  03 
O O 

I — ! rH 


O O CO  rH  CO 
05  05  05  05  CO 


iH  CO  O-  05  << 
O O-  CO  CO  CO 


- 20  - 


03  ICD  O 05 
05  05  jeo  05  CO 


03 ICD  O CO 
CO  cn  lo  CO  CO 


CO 

CO 

CO  p-  CO 

05 

05 

P' 

CO 

CD  ICO 

CO 

1>- 

c? 

p' 

VI 

VI  VI  VI 

VI 

VI 

VI 

VI 

LO  p 

p 

p 

p 

p 

1 — I 

iH  P,  rH 

P 

rH 

rH 

P 

p|rH 

t — 1 

p 

P 

p 

in 

CO 

VI  p,0| 

|Vi 

0 

P' 

CD 

CD  (35 

in 

CD 

CM 

(35 

(35 

CO 

CO  00  CO 

LO 

CD 

in 

in 

p CD 

CD 

CD 

CD 

CM 

CO 

CO 

CO  CO  CO  1 

jeo 

CO 

CO 

CO 

00  CO 

CO 

CO 

CD 

CO 

LO 

CD 

CD  CM  P 

CM 

(35 

(35 

in 

05  CO 

CM 

(35 

P 

(35 

1 — 1 

(35 

P CD  CD 

05 

P- 

CD 

CM 

in  p 

CM 

CM 

CD 

CM 

0 

05 

0 (35  (35 

05 

(35 

05 

05 

05  (35 

05 

(35 

(35 

(35 

1 — 1 

P 

LO 

CO 

CD  CM  P 

CM 

(35 

(35 

LO 

05  00 

CM 

(35 

P 

05 

t — 1 

CO 

P (£1  CD 

(35 

P- 

CD 

CM 

05  P 

CM 

CM 

CD 

CM 

0 

05 

0 (35  (35 

(35 

(35 

05 

(35 

05  (35 

(35 

(35 

05 

(35 

1 — I 

P 

!> 

0 

P P CD 

I — 1 

cn 

CM 

P 

CD 

CM 

VI 

I — 1 

CM 

CM 

CD 

VI  P 05 

CM 

05 

0 

CO 

0 05 

00 

CO 

CO 

P 

(35 

(35 

(35  (35  CO 

05 

CO 

(35 

<0 

05  CO 

CO 

CO 

CO 

CO 

P' 

in 

0 0 CDl 

CD 

p- 

CD 

p 

(35  CM 

(35 

CM 

in 

CO 

in 

VI 

VI  P-  (35 

V 

in 

CD 

LO 

CM  CM 

P . 

CM 

0 

CD 

CO 

CO 

CO  CO  00  1 

CO 

CO 

CO 

CO 

CO  CO 

CO 

CO 

CO 

00 

(35 

CO 

CD  0 P 

p 

CD 

CD 

P 

CD  P~ 

CO 

to 

CM 

CO 

O' 

in 

VI  CO  P- 

0 

0 

CM 

LO 

05  P 

p 

(35 

I — I 

0 

CO  CO  C8  0-0- 


0-  o-  o o o- 


CM 

(D 

CO 

CO 

05 

CO 

05 

p 

(35 

05 

CO 

CO 

CO 

CO 

CO 

p- 

p- 

CO 

0 

0 

CM 

CO 

tD 

CM 

p 

0 

CD 

(35 

CO 

P' 

p- 

CO 

CO 

p- 

CO 

CO 

CO 

p- 

(35 

0 

0 

05 

(35 

1 — 1 

P 

P 

P 

in 

in 

P 

p 

in 

p 

P 

1 — i 

rH 

p 

1 — 1 

P 

rH 

1 — I 

1 — i 

P' 

LO 

CD 

1 — 1 

in 

CO 

1 — 1 

1 — 1 

CD 

CM 

CM 

P 

0 

(35 

CO 

CO 

CD 

P 

CO 

CO 

CO 

CO 

p- 

p- 

P' 

P' 

CO 

CD 

P- 

1 — I 

p 

CM 

in 

CM 

CD 

p 

CO 

(35 

CD 

05 

CD 

05 

CM 

CD 

p 

00 

CO 

05 

CO 

CO 

CO 

05 

CO 

05 

in 

O' 

P 

p 

CM 

in 

CM 

CD 

P 

p- 

(35 

CD 

(35 

CD 

05 

CM 

CD 

P 

co 

CO 

(35 

CO 

CO 

CO 

(35 

CO 

05 

CD 

r — I 

CM 

t' 

CM 

in 

0 

05 

CM 

CM 

CM 

in 

1 — 1 

0 

CD 

CD 

CD 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

P- 

CO 

CO 

Q 

CD 

(35 

0 

(35 

CO 

P 

P 

to 

P 

0 

P 

0 

CD 

P 

P 

CD 

CO 

CO 

CO 

CO 

CO 

P' 

P- 

P' 

CO 

I — 1 

CM 

CD 

•H 

in 

1 — 1 

in 

P 

CD 

p 

P 

P' 

p- 

rH 

in 

CM 

0 

CM 

I^r^CDO-0-  CDO-O-O-O-  CDCOr^CDCD.CD 


CD 


H Ph  d bp 
O H O d H 
43  O -H  u ’• 
d C5  43  O f 


p i T5 
c3  p .H  o 

O O O P 

N d ■ o 

o o 


d 

p^ 

m 

Ph 


p 

CQ  (iO 

O .rt 

EH  O 


O 'd 
rH 

o o 


u 

• o 

* R 

o a 


H 

o 

^ 

>>  fH  O 

P o ^ 

o 05  a 


00000 

■ • - • » • . • , 

03  CM  C'3  C3  03 


00000 
03  CM ’cm  cm'  cm 


CO  "d  -d 
CD  CO  CD  CO  00 


CD  CO  CM  CO  CM 

U5  CD  in  m 


PI  CO  "d  CD  "d 
CD  CD  CO  CD  CD 


0“  to  o- 1 (J5  LO 

LD  LO  d’  in  in 


o o cq  o o 

• • » • • 

CM  CM  CM  CM  CM 


ommoLn  o o o in  o 000 


CO  CO 
CD  CO  CD 


CO  CO 
0 CD 


m 05  rH  CD  CM 

in  CD  in  in 


O O CO  o o 

« • • • • 

03  CM  rH  CM  CM 


o o o o in  in 

• «««••' 

CM  03  CM  CM  rH  rH 


00  000  in  o ominooo 


CO  CO  CO  -d  CO 
CD  CD  CD  CD  CD 


05  05  CM 

•d*  CD  •m'  in  LO 


m in  cO  CO  CO 

CO  CD  CD  CD  CD  CD 


rH  CO  O O CO 

CO  in  in  in  CD  in 


in  CO  rH  CO  in 


O rH  I — I rH  O 
O'  O o-  o- 


coincoo5  0- 
05  CD  0 5 CO  (05 

• • « e 

r-4  rH  I — I f-4  rH 


CM  O O-  rH  O 

rH  rH  05  O rH 
O-  O-  CD  O-  O' 


CM  CD  O 05  CO 
05  CO  CO  O'  CO 

rH  rH  I — I rH  i — I 


COCOlHOCO'd  O5C0COrHCD  ■d'dCOCOO'tO 


O rH  rH  O'  03 
O'  O-  CD  O' 


(D  CO  O 05 
05  CO  CJ5  O n- 


l-H  rH  rH  CM  rH 


O rH  I — I CM  O 
O'  O-  O'  O'  I> 


rH  (NJ  rH  (03  (t5  CM 
O'  O'  O'  O'  CD  t' 


rH  (05  O CO 
05  CO  05  op 


O'  O rH  CD 
O'  CO  CO  0^ 


in  CM 
(05  CO 


I — I I — I- 1 — I rH  rH  I — I 


I — I I — I 

• • • 

in  U5  CD 


05  05  O' 


in  LO  cl5 

( — I rH  rH 


CD  C75 

* • 

in  in 


OCOCDCMCD  OOOtOCn  OdiO^OCM  C0O  05  0-C0C0 


in  -d  id 

rH  rH  rH  rH  rH 


in  Lf5  in  bo 

I — I rH  I — I rH  I — I 


"d  VI  in  PI 

rH  rH  rH  I — I rH 


CO  Vl  CO  VWI  CO 
rH  rH  I — I rH  I — I i — I 


COVI  OcDCDCOin  C0CJ5C35OC0  rHV  ID  e'en  C35O5CM0“Oin 


to  CD 
I — I I — I 


o-  o VI  (05  m 

CO  03  rH  O rH 


CD  in  in  m uo 

f — I I — ! I — I rH  I — I 


O 05  CM  rH  (J5 
CM  ID  05  00  O 


in  in  in  in  VI 

I — I I — It — ! rH  t — I 


■ CD  CM  05  (J5 
• CO  CO  05  O 


in  in  LO  in  in 

rH  I — It — I rH  rH 


CM  o in  in 

CO  CM  CD  CO 


CDCObOCOCO  COCOCMCMCO  COCMCOCOCO  COCOCOCMCO  CMCMCMCMCOCM 


VI  V*  in  in  CD  VI 

rH  I — It — It — It — I rH 


!>-  rH  CD  CM  rH  CO 
(05  CO  CO  O)  O'  05 


(05  VI  CD  O CM 


CO  o-  O'  CO 

LO  LO  in  m in 


in  CD  00  m CM 

• ♦ • « • 

Ob  O-  CO  CS  05 

LO  LO  in  in  in 


(J50-rHinCM  CML0C75OO 


CO  O CD  in  05 

m no  in  in  in 


CO  (05  CO  »H  CM 

LO  in  in  to  CO 


(05  VI  CM  CO  jH  C5 
C0C0(05C^O-O- 

in  in  in  in  in  in 


in  in 


PI  CD  CD  O-inOCOO  rH  CD  O' CD  O Vi  CO  lO  O VI  CD  O CD  CM  LO  rH 

• « * • , • 

5 LO  CO  CO  CO  V 05 

! CM  CM  03  CM  CM  CM 

5 CM  O-  CD  rH  O-  to 

5 in  05  05  n-  l'-  (35 

> O rH  rH  O O rH 

! CM  CM  CM  CM  C3  CM 

I r-t  r-{  r-i  i-i  r-i  r-i 


p 05 

m P'  CD 

CD  CD  in 

p p 

in  <35  p (D  CO  ■ 

in  in  in 

CM  ca 

ca  CM  CM 

CM  CM  CM 

CM  CM 

CM  CM  CM  P CM 

pa  CM  CM 

CM  (35  CD  P 0 

P CD  ip 

CD  CO 

P CD  (D  p CD 

CM  t'  0 

1 — 1 CTi 

p p p' 

pop 

in  in 

(35  0 CD  p (35 

(35  p in 

0 p 0 0 0 

(i  0 0 

0 0 

1 — 1 0 0 (D  1 — 1 

POO 

CM  CM  CM  CM  CM 

CM  0 pa 

CM  CM 

CM  CM  CM  CD  CM 

CM  CM  CM 

r~i  r— 1 

rH  iH  rH 

rH  rH'rH 

P rH 

Pi — It — 1 1 — 1 

1 — It — it — 1 

CD  VI 

CD  CM  CD  rH 
CD  t I I P 
rH  P.  rH  rH  rf 

» CD  C O CO  O 
iH  I t I bO 

• P P P D 
pc;  p p p fcj 


CM  PlC' 

n-  ® in 

(^5  '3  (A 

CM  P CM 

i4  ^|4 

P 6H  M 


CD 

CM 

P 

n-  « 

05  R 

in  « 

P CO 


05 

CM  CD  W 
CO  I P 

02  h1  ‘d, 
m -H  (7IW 
(33  • H H 05 

in.w  jj  Jg  LO 

P 


CO 

P 

CO  CD 
VI  CD 
00  VI 
CM  P 
C5  CD  O • 
CM  CM  CM  »P 
in  m in  L5  • 
P rH  I — ! C/3 


CO  VI  CM 
P O CM 
(35  (35  CO 
■ CM  CM  CM 
CD  CM  CD 

(35  ■ » • • LO  CD 

in  (3  w (0  in  in 

P !iSi  jia  P P 


CD 


CD 


VI 


CM 


P5 


pj; 


EH 


O 
ncJ  G 
o 9 

rH 
Ip  O- 

rM 'd 

Co  H 

pq  e3 


1 

& 

+3  0 0 
c3  to  -H 
^ 

o 


o o 
to  PJ  Ifi 
d.H  0 
Pt  c3  -P 
O M K 
> to  o 
■=+  -p 


O +3 

to^ 
rj  to  ch 

M -H  tH  0 

o o o o 


o.*-^ 
O 


O 


to  C! 

^ S -H 

S -H  +3 


-P 

d r4 
O W 


0 

H -P 

o f4 

Lp  o- 
O -P 

h r4 
o 


+3 

+3 

-to  to  • 
O «H 
EH  P 


O Tj 

fH 

Q Q 


w 

w 

o 

u 

o 

u 

o 

-p 

Q) 

•H 

I- 


21  - 

CO  O 

o !m  CO  CO  CO 

CO  o 

CO  in 

to  in 

CO 

O 

CO  CO 

OS  loo  CO  t>-  CO 

CO  CD 

CO  CO 

CO  CO 

CO 

CO 

in  CO 

CO  im  to  to  o 

O CO 

CO  in 

to  to 

CO 

CO 

CD  CO 

(jsloo  O-  CO  OS 

cn  r-- 

CO  CO 

CO  CO 

CO 

r- 

C\2  C3 

03  fo  to  in  |in  1 

Q 

CM  CM 

in  ICO 

ml 

in  in 

in  In  in  in  inl 

in  in 

in  in 

in  in 

m 

mj 

r*H  rH 

»H  rH  rH  rH|rHl 

pH  pH 

fH  rH 

rH  jrH 

rH( 

fM| 

CN3  CD 

CO  in  O-  CD  03 

CO  to 

pH  CO 

dC 

CM 

CO 

in  dH  to  CO  to 

CQ  f-H 

CO  0 

r- 

m 

CO  CO 

CO  00  CO  CO  o 

CO  CO 

CO  CO 

C--P- 

r- 

r- 

OlOl 

CO  to  CD  pH  LO 

CM  OS 

CM  in 

^ r- 

m 

m 

CD  ICO  1 

C\!  03  CO  CO  CO 

CD 

CO  to 

CM 

to 

rH 

as|os| 

05  OS  OS  CS  CD 

CD  CD 

CD  CO 

CO  CO 

CO 

CD 

^102 

CO  O-  O CD 

CD  in 

CO  o 

CO  CDS 

CO 

CD 

cdIos 

O-  CD  to 

CD  in 

pH  cm 

CD 

C0|O- 

O-  O-  0-  0-  0- 

o-  o 

o-  o- 

r- 

CO 

o o 

o o o o o 

o o 

o o 

o o 

o 

O 

« • 

• • • • « 

» * 

• • 

• • 

« 

• 

03  03 

C3  CM  03  C3  CM 

CM  CM 

CM  CM 

CM  CM 

CM 

CM 

CD 

to  to 


CNJ  CD 

to  to 


O) 


O I — I 
£> 


CD  LO 
CQ  OO 


in 

rH  iH 


rH  O 

CD  in 


CO 

in  in 


o 

to  C\2 


CO 

CO 


CD  CO  CD  OO  |t^ 
CD  CD  CD  CD  (CD 


int^  C5>  r- 
in  m in  m 

•I  • • * 


to  CO  in  CO 


CO  cc:  o c\2  in 

0“  C^  C^ 


O pH  fH  to  to 
CO  pH  05  CO  CO 


pH  I — 1 


CNJ  pH  in  !>  to  os  m pHCO 


lit  CO  tO 

rH  I — I pH  1 — 1 1 — I 


pH  pH 


in  o o pH  ^ cn  o 


m in  in  m in 

pH  pH  I — I pH  pH 


in  in 

pH  pH 


'th  to 

pH  pH 


in  05 

- • • 

m ^ 


too  OkJfpHCOCO  t-CO  03  0 


ro  CD  05  CO 

in  in  in  in 


pH  CO  CO  CO  CC!  >s}f 


to  05  05  CO 
to  03  OJ  CO 


O O- 

cD  in 


o 

to  CO 


OS  CO  pH  OS 


to 


CO  t> 

in  in 


CD  OS 

M 

CO 


pH  O 


I — 1 I — I 


CO  pH 

. • • 

in  in 


os  ^ 


CO  os 

in  ws 


pH  os 


I — I OS 
CO  03 


to  03 


OS 


CO. 

, • 

in 


CD 

in 


OS 


O' 

' • 

-Ctl 

pH 

- • 

in 

I — 1 

to 

• 

os 

in 

to 

• 

to 

to 


fH  • 

to  t 

ih  C.6  CD  CD  m 

CD 

CD 

CO 

It- 

CO 

09 

CO  rH  rH  rH  rH 

CD  pH 

C pH 

OS  CDS 

CDS 

CDS 

4 T 

CM  • • • • 

CDS  • 

00  • ■ 

. Cs>CM 

CM 

CM 

• • 

US  ^ 

0000 

• 

C3  0 

02  0 
• Js;  * 

» • 

• 

• 

|S5 

• 

w • • • • 

W • 

w • 

' 01  01 

' 02 

02 

' 

• ^ *2;  t£i  f2n 

ft  ft  . 

1-^ 

w M 

US 

^ w.  . O I 1 

fH  O K o C31 — I CD  o O to  CD  O 03 

ofl  SCOPh  6co 

CSCOOOdHOOOCOOOtO 
CS  FHpHpH  fHCOtUpH  PpHpH  PpH 
pHOO^OrH^rOO 
rppHpHdiH  *MjJpH  •diH  • 
F^lHloptnO  ornOopiHO 

i i"  i5¥1  »?• 

i 8'§  S g-=  ss  §■”  3 gH*! 

<DiiJ.HfHtnlKOfH!i|MfH|i|M 
fH  pH  o : . fH  o;  o 

(D  do  . iO 

o Ph»— J 


<<  CD 

CD  CD 

i> 

CO 

r- 

it- 

ID 

CO  CD 

CD  CD 

CD  CD 

CD 

CD 

CD 

CDS  tO 

pH  CDS 

pH 

CO 

CO 

to 

rH 

m r- 

CD  m 

CD  CD. 

CD 

it- 

CD 

CN2 

• • 

• • 

• • 

• 

« • 

• 

• 

pH  CD 

CDS 

0 to 

CD 

CM 

pH 

r- 

• • 

• • 

• 

• 

• 

0 CDS 

tO 

0 'd 

0 

CM 

CM 

ID 

it-  CO 

r- 

!>  . 

r- 

P- 

to 

CO  m 

0 CO 

C52 

CM 

CD  OS 

os  CDS 

CDS  CO 

CD 

CO 

OS 

CN2 

'tiH 

CO 


CO 


CO 

in 


O : 

03 

CD 


O- 

co 

CO 


to 

in 


.03 


CO 

« 


CO 

« 

LO 


CO 


CO 

in 


03 

CO 


03 


in 


in 


CD 


C\3 


to 


cs 

cB 


pound  from  each  of  the  Fargo  and  Langdon  stations 


Tabic  20.  - Yield,  railing,  balcing,  >md  chcrdcal  results  on  22  hard  red  spring  wheats  gro\m  in  the  Montaxia  Intra-State 
llursory  c^qpcrincnts  coctpositol/  from  2 stations,  1941  crop 


- 22  - 


o o 

M c!  H, 
d -H 
M 

O 

■=4  -P 


tiO  0 


o 

hOrO  fH 

d a o 

N 3 iH 
o fi  o 
> o o 


O -P 

told  'H 
d totH  d 
-H  O O 
GO  iH 


O 

O 

-P 

o o 
a a 

5- 

tOiH 

^ P 

5 - 

m 


I 

H i 
•p  : 

Ph  i 

O 


i s 

fH 


O 

u 
■ — '' 


I G 

M bO  G 
d -H 
^ -p 


I 


o & id 
•P  o o 
d w -p 

^ rO  'P 

d 


P 

o 


1d  ^ 
o w 


d P 

•S'g 

"o  “S 

u o 

A^  G 


P rd 

w to 

O -H 
EH  o 


o -xi 

I — ! 

q o 


u • 

°a 

• • 

w 


p 

o 

•H 

d 


rH 

ml 

05  r-)  O 

rH 

•d*  CO 

iH  CD 

CD 

col 

(35  CO 

rH  CD  (35  CO  O 

CD  CD  CO 

(35 

O 

05 

(35  I 

CO  05  05 

05 

CO  CO 

(35  CO 

CO 

05l 

CO  CO 

(35  CO  CO  CO  05 

CO  CO  CO 

CD 

rH 

O 

tn 

CD  ORD 

•d< 

CD  CO 

CD  CD 

CO 

CO 

■di  O 

CO 'd'  "di  CO  O 

CD  fH 

rH 

(n 

CO 

(X) 

r^  C5|co 

CO 

o-  o- 

0-  CO 

£3- 

CJ 

CO  CO 

CD  CO  CO 

CO  CO  CO 

CO 

02 

(75 

o 

r^  05  o 

(35 

(35  O- 

CD  CO 

CO 

CO 

r-  05 

0-  coicoico  O 

(35  0-  C35 

(35 

0- 

"dc 

■d*  -dc  in 

"d* 

•d*  ^ 

'd' 

<1  HC 

in  inkr  in 

-d< 

(H 

rH 

rH  rH  rH 

rH 

rH 

rH 

rH  rH 

iH 

rH 

iH  rH 

rH 

iH  [rH  [rH  rH 

rH  iH  iH 

iH 

(0 

I ^ 

CO  m 03 

(35 

in  CO 

in  o- 

in 

CO 

O CO 

o CO  in  rH  o 

0-  CD  r- 

CO 

05 

CD 

in  in  in 

CO 

( 5 

C 5 

O CO 

CO  LD  CD  CO 

CO  CO  rH 

o 

03 

05 

I CO 

CO  CO  CO 

CO 

CO  CO 

CD  00 

CO 

CJ 

CO 

0-0-0  0-0- 

0-0-0- 

CO 

03 

rH 

o 

O rH  rH 

CO 

(35 

rH  rH 

rH 

1 — 

r-  o 

05  CO  CO  in  iH 

05  rH  CO 

0- 

O 

CQ 

C3  rH  rH 

05 

CO 

'd'  0- 

03 

'd' 

<dc  LO 

iH  in  iH  CO  o 

CO  CD  0- 

CD 

rH 

(75 

(35 

(35  05  (35 

CO 

05|CO 

CO  cx) 

05 

CO 

CO  CO 

CO  CO  CO  CO  CO 

0-  0- 

CD 

(53 

O 

O 

O i-H  rH 

C3 

CO 

(35 

rH 

rH 

rH  O 

iH  CD  CO  in  iH 

O <<  03 

#H 

cn 

03 

CNJ  1 — 1 rH 

0- 

COlO- 

03 

■di 

•d*  in 

o in  iH  CO  o 

CD  CD  in 

CD 

(75 

05 

(35  05  (35 

CO 

(35|CO 

CO  CD 

05 

CO 

CO  CO 

CO  CO  CO  CO  CO 

0-  0- 

CO 

0! 

03 

CD  in  (33 

03 

r-  o 

(35  CO 

C3 

CO 

o 

i-fco  03  CO  in ' 

'd*  CO  rH 

05 

0- 

(X) 

0~  CO  CD 

CO 

CO  in 

03  in 

CD 

03 

O CO  rH  O 0- 

02  <<  CO 

CO 

'd* 

(35 

CO 

CO  CO  CO 

CO 

(35  CO 

CO  CO 

CO 

GO 

CO  CO 

CO  CD  CO  CO  0- 

0-0-0- 

CO 

02 

CO 

rH 

CD  CO  rH 

r- 

in  (35 

03  in 

rH 

rH 

*d<  CO 

CO  CO  CO  ^ CD 

05  rH  CO 

(33 

CO 

05 

O (35 

05 

rH  m 

CD  CO 

CO 

■di  05 

iH  0-  ?c-  CO 'd^ 

CD  CO  0- 

CO 

03 

(35 

CO 

CO  CO  CO 

CO 

CO  CO 

CO  CO 

o- 

CO 

CO  o- 

CO  0-  0-  0-  0- 

0-  0- 

CD 

03 

DO 

in 

O M CO 

CD 

CO 'd' 

05  CO 

in 

03 

CD  in 

rH  05  (02  O CO 

in  -df  CD 

1 1 

0- 

2> 

^ 

rrH 

CO 

C£) 

(V  CD 

133 

rH 

(D  CO 

O 05  in  IT3  CO 

m in  0- 

05 

05 

(a 

0-0-0- 

l>- 

CD  O- 

O-  CD 

CD 

o- 

CD  CO 

in  CO  CO  CD 

CD  CD  in 

CD 

03 

o 

o 

o o c 

im 

o o 

O O 

o 

o 

in  o 

o o in  |o  o 

o o o 

o 

O 

cu 

03 

C3  03  (33 

0^ 

C3  C3 

03  (33 

03  03 

rH  C\2  c\2 

CN3  CN2j(M  C\i 

(U  03  03 

03 

1 i 

m 

CO  CO 

in  in 

CO  CO 

CO  CO 

CO  in  in  coli>  co  in 

in  CO  in 

in 

in 

CO 

CO 

CD  CD  CO 

CD 

CO 

CD 

CD  CD 

CD  CD 

CO  CD  CO  CD  |CD  CD  CD 

CD  CD  CD 

to 

CO 

O CO  o- 

CO 

03  O- 

CO  CO 

C3  (351 

CO  LO  ^ (35  CO  in  in 

^ CD  O 

CO 

m in 

in 

in  'd^ 

■d<  in 

in  CO 

^ 

^ "df  -di 

iH 

C53 

in 

CO  CO  m 

o 

CO  03 

03  in 

03 

o 

O 05  C3  rH  O CD  CO 

o 03  in 

CD 

* 

• 

• • « 

• 

• 

• « 

• 

• 

• 

• « • • 

• • • 

-• 

• 

(75 

CO 

rH  O CO 

CO 

CD  O 

(33  (35 

CO 

rH 

O 1 — 1 rH  CJ  rH  rH 

O (G)  (35 

o 

in 

d) 

CO 

. O-  O*  CD 

CD  O- 

CD 

o r-  o-  0-  o-  o-  CD 

0-  C&  CD 

0- 

i(d 

o 

'd'  O-  03 

CD 

O-  £> 

(35  C35 

03  CD 

CO  rH  (35 

CO  0-  rH  0- 

rH  CO  (35 

CO 

CO 

CO 

CD 

0-  t/5  CD 

CD 

CO  CD 

in  CD 

o-  in 

CD  CD 

CO  in  CO  m 

CD  CD  in 

CD 

1*5 

1 1 

rH  rH  rH 

rH 

rH 

rH 

rH  rH 

iH 

f — 

rH  rH  rH 

rH  rH  rH  rH 

rH  rH  rH 

1 — ! 

o 

CO 

CO 

in  rH  CO 

CO 

CO  CD 

in  CD  in  CO  o-  -di  CO 

CO  CO  (52 

rH 

(35 

in 

>d< 

ih  cD  CD 

in 

ci) 

in 

•dc  m 

in  m 

•di  'd<  CO  u3  *d<  <<  <di 

in  "di  in 

in 

02 

rH 

rH 

rH  rH  rH 

rH 

rH 

rH 

rH  rH 

rH 

rH 

1 — rH 

rH 

1 — 1 1 — 1 rH  rH 

1 — 1 rH  rH 

rH 

o 

(35 

<1  (35  O- 

rH 

LO 

CD  C\J 

-dc  •dc 

in  in  *d<  o-  in  CO  in 

rH  fH 

03 

rH 

• 

• • • 

• 

• 

• 

• • 

• 

• 

« * 

« 

• « • • 

• • •• 

• • 

' IT; 

CD  CD  CD 

CD 

CD 

in  CD 

CD  CD 

CO  LO  ID  LO  ID  LO  LD 

CD  in  CD 

CD 

03 

rH 

rH 

. — i 1 — i rH 

. rH 

rH 

rH 

rH  pH 

rH 

rH 

rH  rH  rH  rH  rH  rH  rH 

rH  rH  1 — I 

iH 

in 

rH 

m to  CO 

1 — 1 

CO 

(35 

CO  in 

to  in  • 

CO 

O (35  po  CO  "d* 

. 0-  to  CO 

0- 

• 

• » • 

• 

• • 

* 

-• 

« • 

• 

> « • • • 

rd 

05 

CO  05  O-  * 

o- 

CO  CO 

CO  05 

CO  (35 

CO  o 

O LO  CD  CO  is 

CO  O CO 

<D 

U’5 

m 

in  in  in 

in 

in  in 

in  in 

in  in  • 

in  CD 

CD  in  in  in  in 

in  in  in 

in 

in 

CO 

CD  o-  o 

rH 

O-  rH 

03  CD 

O CD 

(35  CO  CO 

'd<  0-  iH'd< 

^ ”d<  CD 

CO 

CD 

# 

• 

• • • 

• 

• 

• 

• - • 

• 

9 » 

rH 

O-  to  03 

0- 

03  CO 

CO  rH 

O CO 

rH  CO 

cD  CD  CO  CD 

O rH  CO 

iH 

03 

03 

rH  03  03 

rH 

rH  03 

03  CN3 

03  03 

02  rH  03 

rH  rH  02  C3 

(52  03  (53 

(53 

rH 

q 

cq 


T-v;o  pounds  from  each  of  the  Moccasin  &nd  Havre  stations. 

Standard  error  (Yariety  x Method  intcrs^-ction)  for  a single  detcrnination  = 33,0 


-23  - 


-p 

c3 


a 

o 

• H 

o 

-p- 

fn 

-H 


o 

^1 

&0 


c3 

o 


bO 

P! 

•H 

u 

w 

*rJ 

o 

fH 

<Td 

u 


LO 


P 

O 

•H 

-P 

rO 

o 

W 

-P 

rH 

P 

(0 

O 

o 

•H 

n 

o 

o 


o o 

bO  3 ft 

o 

d .H  3 

ft 

ft  Cj  -P 
o ft  X 

O 

o 

> bO  O 

CD 

<3*  +3 

o 

M,0  ft 

O 

d q o 

ft 

o 

OHO 

o 

b o o 

CD 

O -P 

bOprJ  «H 

d bO«H  d 

y 

ft  -H  O O 

O 

O O r4 

ft 

cb 

43  c3 

O O 
G f — I 

bD^ 
P O 

H 

- 

PC| 


t o 

O ho 
> rj 

M M 


I 

H 

43 


CV2 


I O 

K bo  a 
^r}  ri-H 

'H  -p 


h 


ID 

CO  ^ 

CO 

CD 

CO 

LOlrH 

co[co 

CD 

CD 

O CO  CD 

ID 

rH 

O 

<< 

00 

00  CO 

CO 

o- 

CO 

0~ 

0- 

CO  IN  0- 

O- 

O' 

CO 

I — I 

LD 

^ LD| 

LDl 

co 

IDI 

<<  IDI 

o 

00 

CO  CD  CO 

pH 

CD 

1 — 1 

O- 

CO 

CO  co| 

co| 

r- 

co| 

CO  co| 

00 

CD 

CO  O'  CO 

CO 

CO 

1 — 1 

00 

o cv 

ID 

CO  ID 

o 

rH 

CD  ICO  rH 

to^ 

f — 1 

03 

CO 

■vh 

LD  ID 

ID 

ID 

ID 

ID  ID 

ID 

ID 

ID  ID  ID 

ID 

ID 

ID 

( — [ 

1 — 1 ( — 1 

1 — 1 

1 — 1 

1 — 1 

rH  rH 

r4 

rH 

rH 

1 — 1 

( — 1 

1 — 1 

CO 

1 O rH 

O 

O- 

O 

CO  to 

o 

03  CD  CO 

CO 

<1 

O 

CD 

CO 

D-  to 

ID 

co 

03 

O O 

o 

CD 

CD  CO  CO 

03 

00 

rH 

CO 

1 r-iN 

o- 

O- 

IN  O- 

o- 

CD 

CD  CD  CD 

CD 

ID 

0- 

03 

rH 

CD  03 

rH 

03 

03 

CD  C\! 

o 

ID 

ID  ID  O 

'Cl* 

rH 

ID 

O 

CD 

O rH 

CO 

CD 

CD 

CD  ID 

o- 

ID 

ID  CO  <1 

O- 

ID 

CD 

'^1 

CO 

CO  CO 

r- 

r- 

O-  0- 

o- 

O- 

0-0-0- 

CD 

CD 

O- 

03 

rH 

rH  C3 

rH 

0~ 

i^ 

0-  03 

1 — 1 

co 

'Cji  rH  CD 

CD 

rH 

co 

O 

CD 

O rH 

CO 

CD 

CO 

C\3  ID 

CD 

o 

CO  C3  rH 

03 

CO 

CO 

r — 1 

00 

00  CO 

r^ 

C^ 

O' 

O-  0- 

CD 

C'- 

o- o- 

CD 

ID 

0- 

CO 

LD 

C3  rH 

CD 

03 

CO 

O-  CD 

1 — 1 

co 

03  ID  O 

CO 

CO 

03 

03 

00 

CD  CO 

CD 

CD 

CO 

r-l  03 

CD  CO  'rji 

LD 

03 

rM 

CD 

CO 

O-  IN 

0- 

o 

o-  o- 

O- 

0- 

CD  O-  0- 

CD 

CD 

03 

CO 

CO  CO 

' ID 

'lo' 

C\3 

CD  CD 

o 

ID 

lD  CO  O' 

'cH' 

*rH 

o- 

O- 

CO 

O CD 

CD 

CD 

o- 

ID 

ID  rH  03 

O' 

ID 

ID 

CO 

(J)| 

1—1 


o 

m 

03 


CO 


o 

CO  l/j 
cn  CD 


o o 

• '• 

03  03 


U) 

0~ 

CD 


O 

03 


to 


O 

4 

03 


•cH 

rH 

to 


U3| 

.03 


o-  o- 


I-l 

eH  CO 
CD  ID 


O O 

• 4 

.03.03 


CD 

CD 

ID 


O 

C\!. 


CD 

!> 

ID 


O 

CV3 


0“ 

CO  CO  CD 
ID  ID  LD 


CN3 

to 

ID 


IDIO  O O 

• [ • • • 

03  CN3  03  03 


O 

00 

'CiC 


o 

03 


O 

•H  ft 

o 

d CQ  03 

fft 

to 

to  (S) 

r* 

r- 

col 

ID  LD 

’CO 

LO' 

CDICD  CO 

CO 

CO 

LD 

ID 

> 

CD 

CD  CD 

CD 

CD 

cd] 

CD  CD 

CD 

tD 

CO  CD  CD 

CD 

CD 

to 

d 

d 

-p 

O 

CO  CD 

LO 

CD 

CO 

'Cf  It" 

03 

03 

CO  'i' 

to 

rH 

CO 

03 

CD 

w 

o 

ID 

<< 

to 

CO  [CO 

>cfi 

^ CO 

CO 

§ 

< 

Ph, 

o 

rH 

r4 

« 

ID 

iH  O- 

1 — 1 

CO 

03 

LD  O' 

O 

rH 

CD  LO 

'i' 

IN 

CO 

rH 

ft) 

o 

4^ 

« 

• 

♦ 

• 

• 

• • 

• 

• 

• • 

-ft 

« 

• • 

• 

ft 

• H 

C3 

O 

o o- 

O 

o 

.o 

■ CD  O 

o 

o 

CD  03 

ro 

CD 

■ o 

03 

Ph, 

O-  CD 

O- 

0- 

O' 

CD 

O' 

o- 

CD  I" 

CD 

•to 

s 

IN 

4^ 

d -C 

• 

to 

>=iH  03 

ID 

o- 

to 

o 

03  CD  CO 

to 

C" 

O 

w 

43 

CO  '=J^ 

<1 

CO 

iD  ID 

ID 

ID  <1  CO 

LD 

•ct* 

CO 

rCl 

d 

o 

• 

• 

• 

♦ 

♦ 

« « 

« 

• • 

• 

• 

• 

♦ 

• 

rH 

pH 

rH 

rH 

rH 

rH 

rH  rH 

pH 

rH 

rH  rH 

rH 

rH 

rH 

rH 

o 

ft 

d 

• 

03 

o 

o- 

CO 

ID 

CD 

CD  O 

03 

CO 

O-  o CD 

03 

03 

03 

CO 

d H3 

o 

p 

• 

# 

• 

« 

• * 

• 

-« 

« ft 

• 

-» 

« 

•H  d 

rH 

o 

03 

CO  . 

CO 

CO 

03 

CO  ^ 

CO 

03 

Oi  CO  CQ 

03 

03 

CO 

rH 

o o 

Ps 

-bl 

rH 

rH 

rH 

rH 

rH 

rH 

rH  rH 

rH 

rH 

rH  rH 

1 — 1 

J— ? 

rH 

rH 

-p  -p- 

o d 

-p. 

H O 

cj 

• 

rH 

In 

rH 

03 

0-  rH 

to 

o 

CD  O'  O 

t" 

o 

•^ 

Ph  d 

O 

p 

• 

« 

• 

• « 

« 

•ft 

« • 

« 

ft 

• ' 

ft 

o 

1/) 

. 

ID 

. ^ 

<< 

'ii  ID 

'3' 

00  to  << 

’ CO 

rH 

Id 

rH 

r4 

rH 

t 1 

rH 

rH 

1 — ! rH 

rH 

rH 

1 — 1 p 

rH 

rH 

rH 

rH 

-P 

-P  rd 

• 

O-  rH 

rH 

CD 

0- 

03  CD 

CO 

CO 

CO  O CO 

ID 

to 

rH 

CD 

to 

OO 

• 

• 

• 

« « 

« 

« • 

• 

• • 

• 

ft 

o 

•H 

rP 

o 

rH 

rH 

rH 

rH 

rH 

rH  (J) 

03 

r4 

03 

o 

rH 

rH 

EH 

O 

vA 

CD 

CD  CD 

CD 

CD 

CD 

CD  LO 

tD 

CD 

CD  CD  CD 

LD 

to 

to 

ID 


CO'^ 


CO  rH 


CO  r-t  CO 


CO 

CO 


CO 


CO  O-  CO  O 

<<  ID 


CD 


c>- 


tH  O 

<<  o- 

CD  CD  CO 

t — If — ( 1 — i 


MX  M.  <H  M 

ft  ft  cL,  w 

M -p  o T 3 

I O -ft  o rH  |t5 
ft , . CO 

•4'' 


ID 

O 

CD 


C\3 


CO 


ID 


ID 


Standard  error  (Variety  x Method  interaction)  for  a single  dotcrnination  = 20,4  cc. 


Table  22,  Yield,  milling,  baking,  and  chemical  results  obtained  on  15  hard  red  spring  wheats  grown  in  the  Station 
Langdon,  11,  Dak.,  in  1941 
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Bromtc  Hcsponsc  Methods 

The  response  to  varying  amounts  of  potas.siun  hronato  (O  to  3 railligrams  per  100 
grans  of  flour)  is  shovm  in  tables  23  and  24,  These  results  verify  in  a general  vray  .these 
for  the  1940  crop,  whore  on  the  average  1 nilligran  of  hronato  produced  a larger  loo,f  vol- 
ume and  additional  amounts  of  hromate  decreased  or  showdd  ho  marked  change  in  loaf  volume. 
Samples  of  4 spring  wheats  and  4 winter  wheats  were  obtained  from  the  Shbridan,  Wyo«,  sta- 
tion where  they  were  gro\m  on  similarly  prepared  falloxv,  to  determine  if  conparahle  high 
protein  spring  wheats  vrould  respond  to  increasing  amounts  of  hromate  as  has  heon  found 
for  mntor  wheat  in  the  Hard  lB.at<iir‘''W]ieat  Quality  Laboratory.  The  results  shovm  in  table 
23  indicate  that  spring  wheats  will  not  usually  -respond  to  additional  amounts  of  hromate 
over  the  1 milligram  used  in  the  Hp,  6 bake.  Results  for  the  ci^t  uniform  varieties  aro' 
shovm  in  table  24.  The  milling  and  chemical  results  for  tho.se  tests  aro  shown  in  tabic  2. 

Idinnesota  and  Horth  Dakota  Laboratory  Methods 

The  same  composite  flo-urs  of  the  eight  uniform  varieties  were  baked  by  the  methods 
used  by  the  Ivlinnesota  and  North  Dakota  laboratories,.  One-third  of  the  flours  vrorc  also 
sent  to  ea(6h  of  these  laboratories  for  similar  tests.  The  results  from  the  U.S.D.A,  tests 
are  shown  in  tables  25  and  26, 

The  results  from  the  Minnesota  methods  in  table  25  show  that  the  2-hour  fermentation 
and  2- minute  mix  give  the  optSraum  volumes,  although  smaller  than  the  No,  1 bake  of  the 
regular  U.S.DJi,  methods.  This  is  duo  in  part  to  scaling  the  dough  before  baking  to  a 
uniform  weight  of  150  grams,  for  all  varieties.  This  loss  is  indicated  further  in  the 
weight  of  loaf. 

The  results  from  the  single  North  Dakota  malt-phosphate-broinato  method  shown  in- 
table  26  are  given  in  duplicate  for  volume,  as  the  loaves  were  baked  on  different  days. 

The  average  volumes  arc'  larger  than' those  of  'the  best'  liinnosota  method  but  smaller  than 
the  regular  No,  6 method  of  the  U,S,D.A,  laboratory.  : . 

The  average  and  optimum  volumes  for  the  different  laboratory  methods,  together 
with  the  ranks  of  the  varieties,  are  shown  in  tables  27  and  28,  The  varieties,  are  ar- 
ranged in  order  of  the  averagip  volumes,  also  expressed  in'  percentage  of  Thatcher,  The 
ranks  for  the  different  laboratory  methods  arc  not  as  consistent  as  desired  and  indicate 
that  the  varieties  respond  differently  to  different  baking  procedures.  Pilot,  which  Ivad 
the  largest  avera-go  volumes  by  thC  b'^;S,D,A,  methods,:  was  relatively  levy  by  the’* North 
Dakota  method  and  represents  the  .laTgpst  variation  in  ran^ 


Table  23,  *«  Yield,  milling,  baking,  and  chemical  results  on  4 spring  wheats  and  4 winter  wheats  from  Hard  Red  Winter  ’Theat 

Laboratory  methods  showing  bromatc  response  on  tho  two  classes  of  vrhoat , grovm  on  cor/parablo  fallo\T  land  at  Sheridan, 
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Tatle  24,  - Baking  results  showing  hromate  response  for  the  eastern  and  western  coe- 
posites  and  their  average  of  the  8 uniform  varieties  grown  in  plot  experiments 
in  1941 


Composite  and 
variety 

Millig] 

pams  of , hromati; 

p and  VC 

plume  of 

loaf 

T 

verago , 

0 

1 

1 2 

3 • 

Opt  i- 
mum 

Average 

¥eight“|132?aia  | 
cf  1 oaf  Itaestuiel 

Crumh 

color 

(Cc) 

(5c) 

(Cc) 

(Cc) 

(CeJ 

(Gram's  J 

(8corcj(6  core) 

Ehstorn  Composite 

Renown 

936 

933 

928 

850 

936 

912 

149 

85 

84 

Marquis 

885 

928 

922 

856 

928 

898 

151 

83 

80 

Thatcher 

916 

928 

882 

806 

928 

883 

151 

84 

S3 

Pilot 

974 

931 

832 

775 

974 

878 

150 

81 

86' 

Ceres 

WF 

925 

885 

783 

925 

878 

151 

84 

80 

ivicri  t 

899 

930 

868 

786 

930 

871 

153 

84 

84 

Rival 

920 

914 

821 

744 

920 

850 

152 

83 

85 

Premier 

876 

870 

838 

772 

876 

839 

152 

83 

89 

Average 

915 

920 

872 

797 

927 

876 

151 

83 

84 

'Range 

98 

63 

107 

112 

98 

73 

4 

4 

9 

V/estorn  Composite 

Pilot 

1030 

1044 

988 

936 

.1044 

1000 

147 

86 

89 

Thatcher 

960 

982 

1006 

933 

1006 

970 

150 

85 

86 

i&rquis 

879 

965 

1003 

916 

1003 

941 

151 

89 

83 

Ceres 

928 

951 

902 

891 

951 

918 

151 

88 

88 

Rival 

931 

948 

882 

902 

948 

916 

152 

86 

90 

Renovm. 

879 

937 

925 

908 

937 

912 

149 

90 

89 

l^Ierit 

881 

925 

902 

921 

925 

907 

153 

86 

91 

Premier 

798 

781 

764 

752 

798 

774 

158 

83 

90 

Average 

911 

942 

922 

895 

952 

917 

151 

87 

88 

Range 

232 

263 

242 

184 

246 

226 

11 

7 

8 

Average  of  Eastern  and  Western  Composites 

$’ilot 

1002 

988 

910 

856 

1009 

939 

149 

84 

88 

Thatcher 

938 

955 

944: 

870 

967 

927 

151 

85 

85 

l^larquis 

882 

947 

963 

886 

966 

920 

151 

86 

82 

Renovm 

908 

935 

879 

937 

912 

149 

88 

87 

Ceres 

923 

938 

894 

837 

938 

898 

151 

86 

84 

_ Merit 

890 

928 

885 

854 

928 

889 

153 

85 

88 

Rival 

926 

931 

852 

823 

934 

883 

153 

85 

88 

Premier 

837 

826 

801 

762 

837 

807  , 

155 

83 

Average 

913 

931 

897 

846 

940 

897 

151 

■ 85 

86 

Range 

165 

162 

162 

124 

172 

132 

6 

"5 

8 
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Table  2§.,..«  fiajcing  results  from  Minnesota  Laboratoiiy  methods  showing  reaction  to  dif— 
■feyent  fernontatioii  and  mixing  times  for  the  eastern  and  western  composites  and 
thei?  averages  of  the  8 uniform  varieties  groi,vn  in  plot  o3ipcrinonts  in.l941 


Coeposite  and 
variety 

2-hour 

i»!ho-ur 

Of 

Optxnun 

volume 

Average 

volune 

Avora,g^ 

fornen 

pat ion 

fernen 

pat  ion 

■Weight 

of 

loaf 

Crumb 

color 

.Grain 
■ tex- 
t\irc 

2-min, 

nix 

4-rdn, 

nix 

2-nin, 

mix 

4-.nin, 

nix 

rsc) 

(CcT 

(Cc) 

(Sc) 

(Cc) 

{Cc)  (Grans) (Scored (Scorej 

Eastern  Composite 

■ 

Hcnovjn 

829 

737 

760 

611 

829 

734 

123 

80 

70 

Rival 

770 

303 

■65T 

537 

■g03 

703 

122  , 

- 80 

69 

Cores 

806  > 

652 

707 

632 

806 

699 

123 

68 

68 

Thatcher 

787 

666 

678 

632 

787 

691 

124 

^ 73 

74 

i<h.rauis 

764 

680 

703 

596 

764 

686 

123 

75 

75 

Pilot 

789 

710 

663 

576 

789 

685 

124 

83  ' • 

7E 

I/ierit 

710 

677 

672 

641 

710 

6S5 

124 

78 

7T 

Premier 

686 

620 

605 

520 

686 

608 

124 

79 

69 

Average 

768 

693 

680 

599 

772 

685 

123 

77 

71 

Range 

143 

183 

155 

121 

143 

126 

2 

15 

7 

Western  Composite 

Thatcher 

832 

709 

713 

590 

832 

711 

123 

83 

73 

I'.fe,rquis 

7^ 

■gis 

734 

649 

743 

694 

123 

76 

73 

Pilot 

817 

694 

700 

506 

817 

679 

123 

81 

73 

Ceres 

766 

632 

682 

573 

766 

663 

124 

80 

71 

Rival 

729 

677 

657 

564 

729 

657 

124 

80 

70 

RenOTm 

724 

617 

677 

503 

724 

630 

124 

79 

73 

Merit 

686 

596 

632 

517 

686 

608 

124 

79 

65 

Premier 

596 

544 

547 

434 

596 

530 

125 

73 

60 

Average 

737 

640 

658  , 

542 

737 

4 

647 

124 

79 

70 

Range  ' 

236 

165 

137 

215 

236 

181 

2 

10 

13 

Average  of  Jastem  and  Yfestern  CompositeB 

Thatcher 

810 

688 

696 

611 

810 

701 

124 

78 

74 

Marquis 

664 

719 

623 

75? 

690 

123 

76 

■?? 

Pilot 

803 

702 

582 

w 

803 

682 

124 

82  ■ 

74 

Ceres 

786 

642 

695 

603 

706 

682 

124 

7? 

To 

Renovra. 

777 

677 

719 

557 

777 

603 

124 

80 

72 

Rival 

750 

■ 740 

654 

576 

766 

600 

123 

80 

70 

Merit 

698 

■637 

652 

579 

698 

642 

124 

79 

68 

Premier 

641 

582 

576 

477 

641 

569 

125 

76 

65 

Average 

752 

667 

674 

571' 

754 

665 

124 

73 

71 

Range 

169 

150 

120 

146 

169 

132 

2 

0 

9 
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Table  26,  - Baking  results  if rom  North  Dakota  laborat  ory  methods  showing  molt-phosphatc- 
bromato  response  ahd  individual  replications  on  different  days  for  the  eastern 
and  western  composites  and  their  average  of  the  8 laniform  varieties  groim  in 
plot  experiments  in  1941 


Conp,osite  and 

Variety 

Average 

loa^ 

volume 

Average 

Repli(; 

Ration 

ViTeight 
of  leaf 

Cru^ 

color 

Grain 
t exture 

1 

^Cc) 

(Cc) 

ecc)— 

(Crams; 

(Sc8re) 

(Score) 

Ihstern  Composite 

Renown 

803 

826 

815 

138 

65 

60 

Ceres 

862 

IBS 

810 

136- 

58 

60 

Ivb-rjais 

764 

820 

792 

137 

65 

70 

Merit 

734 

769 

752 

138 

68 

63 

Thatcher 

734 

724 

729 

135 

66 

68 

Pilot 

672 

729 

701 

135 

70 

63 

Rival 

729 

672 

701 

139 

■68 

65 

Premier 

713 

682 

698 

T37 

68  i 

60 

Average 

751 

748 

750 

137 

66 

64 

Range 

190 

154 

117 

4 

12 

10 

17estcm  Composito 

Thatchefe 

942 

942 

942 

131 

78 

73 

I'/iarquis 

■S32 

885 

859 

136 

70 

75 

Rcnovjn 

820 

850 

835 

134 

80 

75 

Pilot 

792 

780 

786 

135 

78 

73 

Merit 

764 

769 

767 

13B 

80 

73 

Cores 

775 

758 

767 

135 

IB 

73 

Rival 

769 

752 

761 

138 

78 

73 

Premier 

■ 718 

694 

706 

139 

73 

60 

Average 

802 

804 

803 

136 

77 

72 

Range 

224 

248 

236 

8 

7 

15 

Average  of  iastern  and  V/cstem  Composites 

Thatcher 

838 

833 

836 

133 

72 

71  • 

I'/Iaxquis 

798 

853 

826 

137 

68 

73 

Rcnovjn 

812 

838 

825 

136 

73 

68 

Cores 

819 

758 

789 

136 

67 

67 

Merit 

749 

769 

759 

137 

74 

68 

Pilot 

732 

755 

744 

135 

7? 

68 

Rival 

749 

712 

731 

139 

73 

69  ■ 

i^remier 

716 

688 

702 

TTB 

71 

60 

Average 

777 

776 

777 

136 

78 

68 

Range 

122 

165  ' 

134 

. 6 

7 

13  ■ 
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TaTsle  27,  - Average  loaf  voliimcs  on  the  8 uniforni  varieties  from  four  laboratory  methods 
on  tho  eastern  and  v^ostem  composites  and  for  their  average,  together  I’d-th  per- 
centages and  rardcs,  for  1941 


1 

Cor^josito 

and 

. variety 

Lab  oratory ■ mot he 

\< 

plume  of 

loaf 

Per- 
cent- 
age of 
That- 
cher 

Ranks , 

D.  A. 

iviinn, 

.(4) 

IT,  Dak. 
(1) 

Avera.ge 

'U.  S. 

D.  A. 

Minn, 

IT.- 

Dak. 

Bolts— 

villo 

Bromat  o 
re- 
sponse 

Belts- 

ville 

Bromate 

re- 

sponse 

(Cc) 

(,CcJ 

(Cc) 

(Pet.) 

Eastern  Composite 

P.cnovjii 

BOB 

912 

734 

815 

842 

105.1 

2 

1 

1 

1 

Ceres 

920 

'm 

699 

010 

827 

103,2 

1 

5 

3 

2 

ivirrquis 

098 

686 

792 

010 

101,1 

6 

2 

5 

3 

That  chcr 

901 

003 

691 

729 

001 

100,0 

3 

-3 

4 

5 

Pilot 

897 

878 

685 

701 

790 

98.6 

4 

4 

6 

6.5 

Merit 

851 

071 

675 

752 

787 

98.3 

7 

6 

7 

4 

Pival 

888 

050 

703 

701 

786 

90,1 

5 

7 

2 

6.5 

Premier 

018 

039 

608 

698 

741 

92,5 

0 

n 

u 

8 

O 

U 

Average 

880 

076 

605 

750 

798 

99.6 

Range 

102 

73 

126 

117 

101 

12,6 

iTestem  Composite 

float  cher 

910 

970 

711 

942 

883 

100.0 

2 

2 

1 

1 

1 Pilot 

956 

1000 

679 

786 

855 

96,8 

1 

1 

3 

4. 

Marquis 

849 

“9^ 

694 

859 

836 

94.7 

5 

3 

2 

2 

Ceres 

867 

918 

663 

757 

804 

91,1 

3 

4 

4 

5.5 

P.enoom 

834 

912 

630 

835 

803 

90,9 

6 

6 

6 

3. 

Rival 

859 

916 

657 

751 

798 

90*4 

4 

5 

5 

7 

Merit 

814 

907 

608 

767 

774 

87.7 

7 

7 

7 

5.5 

Premier 

720 

774 

530 

70S 

683 

77,3 

8 

8 

8 

8 ■ . 

Average 

851 

917 

647 

803 

805 

91.2 

* 

Range 

236 

226 

181 

236 

200 

22.7 

Average  of  Eastern  and  Western  Composites 

Thatcher 

906 

927 

701 

836 

843 

100.0 

2 

2 

1 

1 

Pilot 

927 

939 

682 

754 

823 

97,6 

1 

1 

3.5 

6 

Iviarquis 

856  ■ 

920 

690 

826 

823 

97,6 

6 

3 

2 

2 

Eenoom 

870 

912 

682 

825 

822 

97.5 

5 

4 

3.5 

3 

Ceres 

894 

898 

681 

789 

016 

96.8 

3 

5 

5 

4 

Rival 

074 

003 

600 

731 

792 

94.0 

4 

7 

6 

7 

Pier  it 

833 

009 

642 

760 

781 

92.6 

7 

S 

7 

5 

Premier 

769 

007 

569 

702 

712 

04.5 

0 

0 

0 

0 

Average 

866 

897 

666 

777 

802 

95.1 

Range 

158 

132 

132 

134 

131 

15.5 

Table  28»  - Optinun  loaf  voluinos  on  the  S.uniforn  varieties  from  four  laboratory  baking 
nethods  on  the  eastern  and  v/estern  donposites  and  for  their  average,  together 
vdth  percentages  and  ranlcs 


Composite 

and 

variety  . 

Laboratory  nethc 

?d  and.v^ 

plume  of 

loaf 

Per- 
cent- 
age of 
That- 
cher 

Ranks 

■u.  S. 

D.  A. 

Minn, 

N.Dak, 

.(1) 

Average 

D.  A. 

U. 

Dale, 

Belts- 

ville. 

Bronate 

re- 

sponse 

■[cc) 

Belts- 

ville 

Bro- 

mato 

re- 

sponse 

IvEnn, 

ru^ 

(Cc) 

(,Cc) 

■ (CcS) 

ihstorn  Composite 

Ceres 

976 

925 

806 

810 

879 

104.3 

1 

6 

2 

2 

Henown 

934 

936 

829 

815 

879 

104.3 

3 

2 

1 

1. 

i.fcirquis 

928 

928 

764 

792 

853 

101,2 

6.5 

4.5 

6 

3 

Pilot 

931 

974 

789 

701 

849 

100,7 

4 

1 

4 

6.5 

Thatcher 

928 

787 

729 

843 

100,0 

6.5 

4.5 

5 

5 

Eival 

942 

920 

803 

701 

842 

99,9 

2 

7 

3 

6.5 

Merit 

930 

930 

710 

752 

831 

98,6 

5 

3 

7 

4 

Premier 

870 

876 

686 

698 

783 

92.9 

8 

8 

8 

8 

Average 

930 

927 

772 

750 

845 

100.2 

Range 

106 

98 

143 

117 

96 

11.4 

ViTesterri  Composite 

Thatcher 

982 

1006 

832 

942 

941 

100,0 

2 

2 

1 

1 

Pilot 

1044 

1044 

W7 

786 

923 

90.1 

1 

1 

2 

4. 

lifer  quis 

965 

1003 

743 

859 

893 

94.9 

3 

3 

4 

2 

Ceres 

951 

951 

766 

, 767 

859 

91.3 

4 

4 

3 

5,5 

RenoTim 

937 

937 

724 

835 

858 

91.2 

6 

6 

6 

3. 

Rival 

948 

948 

729 

761 

847 

90.0 

5 

5 

5 

7 

lifer  it 

925 

925 

686 

767 

826 

07.8 

7 

7 

7 

5.5 

Premier 

781 

798 

596 

706 

720 

76,5 

0 

8 

8 

3 

Average 

942 

952 

737 

803 

059 

91.3 

Range 

263 

246 

236 

236 

221 

23.5 

Average  of  Ihstern  and  Western  Composites 

Thatcher 

955 

967 

810 

836 

092 

100.0 

3 

2 

1 

1 

Pilot 

988 

1009 

803 

744 

006. 

99.3 

1, 

1 

2 

6 

Iferquis 

917 

966 

754 

826 

073 

97.9 

4 

3 

6 

2 

Ceres 

964 

938 

786 

789 

869 

97,4 

2 . 

4 

3 

4 

Ecnoim 

936 

937 

777 

825 

869 

97-.4 

6 

5 

4 

3 

Rival 

945 

934 

766 

731 

844 

94.6 

5 

6 

5 

7 

Merit 

928 

928 

698 

760 

829 

92.9 

7 

7 

7 

5 

Premier 

826. 

837 

641 

702 

752 

84.3 

8 

8 

8 

8 

Average 

936 

940 

754 

777 

852 

95,5 

Range 

162 

172 

169 

134 

140 

15.7 

Coninercial  G-rade  Sanples 

In  order  to  obtain  infornation  on  the  milling,  balding,  and  chemical  properties  of 
the  conunercial  grades  of  wheat  grov/n  by  farmers,  for  comparison  with  the  quality  results 
obtained  on  varieties  and  strains  groTiTO.  in  experimental  plots  and  nurseries,  sanples 
v/ere  obtained  by  the  United  States  Department  of  Agriculture,  through  the  Agricultural 
Marketing  Administration,  Grain,  Feed  and  Seed  Branch, 
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ITinc  coEipositcd  samples  representing  tlic  "better ''grades  were  .o"btaine‘d  from  the 
l^inaieapol^,  Ivlinn, ; Great  Falls,  Itont,  ; and  Spokane,  ITash, ; markets.  The  "samples  v/ere 
composited  "by  grade  from  cars  of  wheat  grading  lie,  3 or. - "better,  and  represent  the  lead— 
ing  grades  of  hard  rod  spring  vdioat  received  at  those  imp'OrtaiiA,  ■ Cihrkot s , The  gir:'lity 
results  are  given  in  table  29. 

These  samples  average  Iwror  in  protein  content  than  the  c^jpcrinontal  plot  and 
nursery;'  samples.  • Otherwise  the  milling,  baking,  and  chemical  results  do  not  appear 
to  be  greatly  different,  especially  v/hon  boned  on'Sanp)lcs  having-, sor-owhat  sinilrar  tost 
vjcight  and  protein  content, 

SUIvhiAaY  OF  RESULTS 

Bather  extensive  milling,  baking,  and  chor.iical  tests  have  been  made  by  the 
regular  methods  during' the  4-ycar  poi’iod,  1938  to  1941,  As  many  as  53  sajnplos  'pf 
Tliobcher  have  boon  tested  during  the  4 years.  It  iias  been  used  as  a standard  of  comr- 
parison  and  all  other  varieties  have  boon  compared  with  it  v;hon  comparable.  The  totoJ. 
n-umber  of  varietal  satiplos  tested,  hen-/ ever,  usually  exceeds  the  number  of  comparable 
samjjlcs  vmith  Thabchor,  Brief  s-unr;.aries  of  some  of  the  results  are  presented. 


Correlation  and  Bogression 


Correlation  surfaces,  regression  lines,  and  the  correlation  and  regression  co- 
efficients are  shovjn,  in  figure  1 for  flour  protein  and  optimum  loaf  volume  of  all  sam- 
ples of  Thatcher,  Pilot,  Bival , and  Merit  v/hoats  tested  of  the  fo-ur  crop  years,  1938  to 
1941,  inclusive.  The  average  optimum  vol-omos  and  flour  proteins  are  also  shovm,  toge- 
ther I'/ith  their  frequency  distributions.  Important  positive  correlation  coefficionts 
wore  obtained  in  all  cases  var;^ng  from  +0,463  for  Bival  to  +0.765  for  Pilot,  Bival 
had  but  fe\-j-  high  protein  samples  and  the  lovjest  average  but  the  liighest  regression  cc- 
efficient,  44.1  cc, -v'diilo  Thatcher  had  the  most  liigh  protein  samples  and  average  but 
the  lov'j-est  regression  coefficient,  31.0  cc. 

Comparable  1941  Saxplcs  with  Thatcher 

In  table  30,  the  comparable  1941  samples  of  19- varieties  and.  strains  are  averaged 
and  compared  in  percentage  of  Tlautcher,  the  leadihg  ■•commercial  variety,.  The  varieties 
are  arranged  in  order  of  their  average  loa^f  vol-unes  for  the  fo-ur  regular  baking  methods 
and  the  average  of  oight  quality  pro-portics  are  coiaputod  and  shovm  in  the  la.st  column,- 


Table  29,  - Milling,  "baking,  ond  chcnical  results  on  9 coirj)ositG  sanplcs  of  cor.uierciol  hard  red  spring  wh^at  grades  o"btaincd 
Minneapolis,  liinn, ; Great  Fodls,  Ivbnt,;  oaid  Spokane,  Wash,;  representing  the  1941  crop 


! 


- 34 


Thatcher 
Flour  Protein 


Average  - 14,88 
r = +0.5675. 
hi  = 31.0 


Pilot 

Flour  Protein 


hi  = 41.9 


Rival 

Flour  Protein 


Average  = 14. 2S 
’ r = +0 14631 
h,  b 


Merit 

Floior  Protein 


: h^  38.5 


Table  30.  » Average  of  bhe  milling,  baking',  and  Ghemical  properties  of  12  wheat  varieties,  the  average  of  comparable  samples  of 

. Thatcher  and  -of  each  variety  in  pcrccnta,ge  of  Thatcher,  with  the  varieties  aarraaged  in  order  of  percentage  for  loaf  volume 
1941 
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Conpeirable  Samples,  1938  to  1941,  Inclusive 

Hic  minlier  of  conpaxablc  sanples  tested  virith  Thatcher,  for  each  of  the  four  yco.rs, 
1938  to  1941,  inclusive,  and  their  total  arc  shown  in  table  31,  together  v;ith  the  avertuge 
of  the  8 properties.  In  this  table  the  vcjieties  are  arranged  in  order  of  their  weighted 
avcra^gc  pcrccnta.ge  of  Thatcher  for  the  8 properties.  Table  32  further  sunnarizes  the  re- 
sults for  all  tests  for  each  of  the  8 properties,  and  also  the  volumes  for  each  of  the 
four  regular  baking  ncthods. 


• Table  ^1,  - Annual  and-total  nunber  of  sac^iles  conparable  vjith  Thatcher,  and  averages 

• • -of  eight  quality  properties  in  perconta»go  of  Thatcher  for  the  4 years,  1938  to 

• 1941 , .inclusive 


Variety 
or  N.'No, 

plumber 

of  Sam 

tples 

, Average 

p of  8 pr< 

pperties 

1938 

i939 

19401 

1941 

Total 

1938 

1 1939 

1940 

1941 

Weighted 

average 

I 1-31-9 

4 

4 

103.8 

103.8 

Henown. 

• 2 

3 

6 

13 

24 

99.5 

.98'.  8 

100,8 

101-.4 

100,8 

l^.lTo.1520 

— 

1 

2 

4 

7 

— 

101.3 

100,2. 

100.9 

100,8 

1 1-31-6 

2 

5 

7 

97.1 

102,1 

100, 7 

JIs,  2822 

— 

— 

3 

9 

12 

— 

— 

99.7 

100,8. 

100.5 

Ns.  2829 

2 

9 

10 

21 

102,5 

99,3* 

101.0 

100,4 

N. No. 1597 

2 

10 

12 

^ 

96,8 

101.0 

100.3 

Pilot 

8 

11 

14 

13 

46 

102,0 

99.2 

99,3 

100,6 

100.1 

11-31-14 

2 

7 

9 



96. 6 

101.4 

100.1 

Tliatcher 

11 

12 

14 

16 

53 

100,0 

100,0 

100.0 

100,0 

100.0 

Vesta 

8 

6 

1 

5 

20 

102.0 

96.8 

99.9 

100.4 

99,9 

Rival 

8 

9 

9 

13 

39 

103,2 

98,1 

96.6 

100.5 

99,6 

Regent 

2 

4 

7 

10 

23 

99,8 

96,5 

97,0 

101.6 

99.2 

Ceres 

4 

3 

6 

7 

20 

99.4 

98.7 

96.4 

99.9 

98.6 

11-29-52 

2 

3 

5 

8 

18 

97.8 

96,2 

98.1 

99.8 

98.5 

Merit- 3 

1 

2 

10 

13 

99,3 

95,7 

99.0 

98.5 

Merit- 

• 6 

9 

12 

14 

41 

100.1 

96*8 

96,7 

98.9 

98.0 

Premier 

• 1 

9 

9 

13 

32 

102.9 

97,7 

94.6 

. 99.9 

97,9 

Niirtluis 

' 2 

4 

8 

9 

23 

97,6 

98.2 

95.4 

97.1 

96,7 

N,  No, '1596 

’ — 

4 

4 

— , 



— 

95.0 

95.0 

Sable  32.  Relative  chemical,  milling,  and  bal-cing  values  of  20  varieties  and  strains  of 
hard  red  spring  wheat  in  percentage  of  Tiiatchcr  for  the  4 years,  1938,  1939,  1940, 
and  1941,  and  v/eightcd  average 


Test 

weigh- 

Crude 

2 protc: 

[.n  of  wl 

icat 

Variety 
or  1?, 
numhc-r 

1938., 

1939 

1940 

1941 

Average 

Variety 
or  h. 
number 

1938 

1939 

1940 

1941 

Average 

l'Is,2829 

— - 

104.8 

105.6 

107.9 

106.6 

II-31-9 

112,8 

112.3 

Pi^omicr 

106,2 

104.2 

103.0 

107.0 

105.1 

II-31-6 

— 

— — . 

103.0 

110.1 

108,1 

Renown 

107.0 

101.4 

103.7 

104.7 

104.2 

11-31-14 

101.2 

108.2 

106,6 

i'l.ilo',  1596 
iT,lIo,1520 

— 

100.3 

103.7 

103.9 

104.6 

103,9 

103,7 

Regent 

l'I.Ro.1597 

106.0 

103.1 

102.5 

100.0 

106.8 

104.8 

104.8 

104.0 

Yost  a- • 

104.5 

101.9 

,103.9 

103.4 

103.4 

Merit- 3 

111.9 

98. 8 • 

103.4 

103,3 

Ns,  2822 



102.5 

103,4 

103.2 

Renovra. 

98.7 

100.6 

103.6 

103.9 

102,7 

I I- 31-9 
Rival 

105.1 

100.7 

100.2 

102.7 

103.6 

102.7 

102,5 

IL-29-52 

i'ls . 2822 

99,3 

98.8 

101,3 

93.9 

102,8 

103,4 

101.3 

101.0 

Ceres 

102.1 

102.5 

98,4 

103.2 

101.4 

Thatcher 

100,0 

100.0 

100.0 

100.0 

100.0 

1 1- 31- 6 

_ 

100.0 

102.7 

101.9 

Pilot 

102.0 

94,2 

100,0 

100,7 

99,2 

Pilot 

100.9 

100.0 

100,5 

102,3 

101.0 

I'T,--Io,1520 



98,5 

100.0 

. 98,7 

99,0 

Regent 

101.5 

97.0 

98.6 

102.7 

100.4 

Ns, 2829 

— — 

97.6 

95.6 

1D2.0 

98,8 

11-31-14 



: — 

99.7 

100.7 

100.5 

Yesta 

100.0 

94.7 

100.0 

100.7 

98.6 

Iferit 

101.5 

99.1 

100,2 

100.9 

100.4 

Merit 

100.6 

95.5 

96.9 

100,7 

98,4 

lT.No,1597 

98.8 

100.4 

100.1 

Rival 

100,0 

94.2 

97.5 

100.7 

98,3 

11-29-52 

99.8 

97.2 

99,1 

101.6 

100.0 

Premier 

108.2 

92.9 

95.5 

101,3 

97,5 

Thatcher 

100. 0 

100.0 

100.0 

100.0 

100.0 

Ceres 

98.6 

95.7 

97.4 

97,5 

97,4 

Merit-3 

— 

98.0 

99,1 

- 99.1 

99.0 

lifer  qui  s 

100.0 

95.1 

93.2 

96,9 

95,6 

lvfe,rquis 

100.0 

100.7 

96.r 

99.5 

98.6 

N, No. 1596 

— 



93,5 

93.5 

Variety 
or  iT. 
number 

' Flc 

pur  yie! 

Ld 

Yariety 
or  N, 
number 

Ash  c 

pf  floup 

1938 

1939 

1940 

1941 

Average 

1938 

1939 

1940 

1941 

Average 

■ 

Y es  ta 

104.0 

102,8 

105.4 

103,5 

103.6 

N.No.1520 

131.2 

107,7 

107.5 

110.9 

■Ns, 2822 

• • • • 

103.0 

103.3 

103.2 

Thatcher 

100.0 

100.0 

100.0 

100,0 

100,0 

Rival 

105.5 

102.7 

99.4 

103.1 

102.6 

Pilot 

100.0 

102.0 

98.0 

98.1 

99,3 

Ns, 2 829 

100.7 

102.3 

102,5 

102.2 

Cores 

102.0 

96.2 

101.9 

96.2 

99,1 

I 1-31-9 

102  1 

1 02  1 

102,1 

98.0 

99,0 

N No*l 596 

102  1 

102  1 

114.5 

100,0 

94,1 

98,6 

Premier 

103.1 

102,8 

99.2 

103.3 

102.0 

Yesta 

100.0 

97.9 

96,0 

95,8 

98.1 

11-31-14 

... 

103.1 

101,0 

101.5 

Ronovm, 

98.0 

93,9 

100,0 

96,2 

97.0 

Merit 

101.1 

100.4 

100.1 

100.4 

100.4 

11—29-52 

98.0 

96.3 

94,3 

98.0 

96.7 

Reno-wn 

101.1 

99,9 

101.0 

101,7 

101.3 

Rival 

103,9 

96.0 

92,5 

94,2 

96,2 

11-29-52 

101.1 

100,0 

102.0 

101.4 

101.3 

Iferquis 

100.0 

98.1 

92.5 

90.6 

93,4 

I 1-31-6 

102.1 

100.9 

101.2 

Premier 

100.0 

98.0 

88,7 

90,4 

92.4 

I'ferit-3 

99,2 

102,1 

100,9 

101,0 

Regent 

96.0 

88.7 

84.6 

96.2 

91-.3 

Regent 

100.9 

98.4 

100.0 

100.9 

100.2 

Merit 

96.0 

96.0 

88.5 

86.5 

90,6 

N Nn  1 5?n 

1 no  1 

1 m 1 

1 01  1 

101  0 

97,9 

84,8 

88,5 

80.7 

Thatcher 

100,0 

100.0 

100.0 

100,0 

100,0 

1 1-31-9 

88,7 

88,7 

TT  T\Tn  1 597 

99  3 

QO.  3 

99  6 

11-31-14 

73,9 

92.3 

88.2 

X'<l  4 CJ  t 

Ceres 

102.4 

100,3 

95.0 

100.7 

99,5 

II-3L-6 

76.1 

88.7 

85.1 

Pilot 

98.5 

99,3 

98,2 

99.4 

98.9 

N.No.1597 

— — 

— 

76.1 

86.5 

84.8 

Iferquis 

100.0 

90,3 

94,2 

92,9 

94,9 

N. No. 1596 

83.0 

83.0 

39 


Table  32.  - (Continued) 


Variety 
or  11, 
number 

« 

pr  abso] 

ption 

pf  flop 

Loaf  % 

rolumei 

Basic,  I 

o 

o 

To.  1 

1938 

1939 

1940 

1941' 

Average 

■ Variety 
or  N,  . 1 
number 

' 1938 

1939 

1940 

1941 

Average 

Mcrit-3 

107.9 

110.0 

106.3 

107.0 

II-31-9  ^ 





106,1 

108,1. 

Merit 

104.2 

106,0 

106,9. 

106.3 

106.1 

II-31-6  ■ 



95.7 

102,8 

IOQ',8 

l^.No.l597 





109.2 

104.8 

105,5 

II-31-I4 

95.1 

102.3 

100.7 

Premier 

108.0 

105.6. 

102,8 

104.8 

104.6 

Thatched 

100.0 

100.0 

100.0 

100.0 

100,0 

I L- 31-9 

— 

— 

— 

103,2 

103,2 

Pilot 

102,7 

98,2 

98.8 

98.2 

99,2 

1 1-31-6 

— — -fc 

105*4'. 

101.6  ' 

102.7 

Renown  ‘ 

92.1 

89.9 

100,3 

97.6 

96,9 

Rival 

103.9 

100.5 

102,2 

103.2 

102,5 

Regent , ' 

94.9 

89.5 

95.8 

97.7 

95.5 

lTs.2822 

- — ... 

104,5 

101.6 

102.3 

Ceres 

96,3 

93,6 

95.9 

95.1 

95,4 

11-31-14 



— 

103.1 

101. a 

101-.9 

Rival 

101,8 

93.6 

88.3 

90.1 

92,9 

Ceres 

102,9 

97,7 

101,5 

103.2 

101.8 

Vesta  ' 

95.7 

86,4 

92,0 

95,6 

92,7 

Regent 

100.7 

99.4 

100,5 

101,6 

100,0 

N.No.1597- 



88,0 

93,3 

92,4 

Vesta 

101, -0 

99,-8 

ioo»o 

101.6 

100,7 

llarquis'  , 

94. '3 

94.2 

9C.1 

92.6 

92.2 

Thatcher 

100.0 

100.0 

100,  a 

lOu.O 

100.0 

'11-29-52 

09. -0 

88.3 

91..5 

91.1 

90.5 

H.Uo.1506 

— w— 

100.0 

100.0  ■ 

'N.No,1520 

88,6 

89,6 

90.5 

90.0 

Renomi 

100.0 

99,7 

98,8 

100.0 

99,7 

Ns, 2829 

96,1 

89.4 

88.7 

89,7 

Pil&t 

97,8 

98,9 

100,5- 

400.0 

.99,5 

Merit- 3 

- 1 1 

93.4 

81  .-5 

88,2 

87,6 

51-29-52 

98.4 

97*7 

9&.7- 

100.0 

99.4 

Merit 

91.5 

05.4 

OS.l  * 

87,6 

’87,2 

Ns. 2829 

97.3 

99-.  8 - 

98^4 

90*9 

?0?2 

, 

n 

86,8 

86,8 

Mirquis 

100.0 

94.8 

97, 1 

100.0- 

98.1 

Premier 

102*2 

04.8 

84.1 

82.9 

84,4 

N, No. 1520 

— 

.96,8 

97.7 

90,4 

90,0  ■ 

N, No, 1596 



04.2 

'04,2 

Variety 

C 

Loc 

pommerc: 

if  volui 
.al  met] 

ne, 

lod.  No. 

2 

Variety 

Comme:i 

Lc 

pcial-ba 

)af  volume, 
P’omate  pethod. 

o . 

• 

or  N. 
number 

1930 

1939 

1940 

1941 

Average 

or  N, 
number 

1930 

1939 

1940 

1941 

Average 

II-3L-9 

107.6 

107.6 

Regent 

100.6- 

98,9 

100.9 

105*1 

102.4 

Pilot 

105.5 

101.0 

100*9 

100.9 

ioi.7  • 

1 1-31-9 

101,8 

101.8 

11-31-14 

II-31-6 

— ~ 



97.7 

97.5 

101,9 

101.2 

101.0  ' 
100.1  ■ 

N.No,1597 

11-31-14 

— ' — 

99-,  0 
98.^9 

100,9 
101.1  ' 

100,6 

100,6 

Thatcher 

100,0 

100.0 

100,0 

100.0 

100.0  ■ 

Renown 

97.5 

95.1 

100.7 

ioi.4  _ 

100,1 

Ceres 

102.0 

96.8 

95,3 

98,4 

98.0 

Thatcher 

100.0 

100.0 

100.0 

100.0 

100.0 

Renown 

Regent 

95.0 

93,7 

91  .-9 
96,6 

98.7 
■ 98*5 

98„9 

98,1 

97.7 

97.6' 

Pilot 
1 1- 31-6 

105.8 

96.2 

98.2 

98.2 

99,8 

98.4 

99.5 

98.3 

N. No. 1597 

— 

96.1 

97.5 

97,3 

Meri'fc— 3 



101.1 

97.4 

97.4 

97.7 

Rival 

101,0 

95,5 

93.3 

95,2 

96.0’ 

l\4arquis 

96.5 

92.6 

92,6 

98,4 

95,2 

iferquis 

98.6 

97.8 

93,0 

96.7 

95.8’  , 

^Ceres 

98,6 

92.3 

90,5 

96.8 

94.6 

11-29-52 

93.3 

: 95.5 

96,2 

94.5 

95,0' 

Rival 

100.7 

92.3 

89.5 

95,2 

94,3 

Vesta 

96,0 

.91,5 

95.0 

96.3 

9^.7 

IVierit 

96.3 

90.3 

91.3 

90.4 

93,6 

N, No. 1520 



93.6 

92,1 

96.0- 

94.5 

Vesta 

96,6 

86.3 

94.2 

97.4 

93.6 

Merit-3 

Ns, 2829 
Merit 

'96.0 

96.3 

•96.1 

■90,5 

90*5 

.91,9 

•90,6 

94.0 

92.7 

93,6 

93.6 

92.7 
92,4 

11-29-52 

Ns.'2822 

N.Ne.1596 

96,7 

93.0 

94.1 

86,6 

91.6 

93.6 
91-.6 

93.1 

91,9 

91,6 

N.N6.1596 

91,2 

91.2 

N.N6,1520 

■86.4- 

88,6 

,93.7 

91,2 

Ns, 2822 

87.5 

91-.7 

90,7 

Ns. 2829 

. 91.4 

.87.2 

91.5 

89,6 

Premier 

100.4 

87,5 

85,3 

88,2 

87.6 

Preitiior 

98.2 

89.0 

82.7 

88.0 

06.5 

Table  32,  - (Contimcd) 


Variety 
or  11, 
rninbcr 

LoaJ 

ma! 

' volunu 
■ted  whf 

3,  Connnc 
pat  floi 

3rcial-l 
3T  mcthc 

3roma.to-/ 

pd,No.^ 

Voricty 
or  11, 
nxinbor 

Loa: 
pragc  ; 

; volum( 
'or  foup 

r motjioc 

Is  ■ 

1938 

1939 

1940 

1941 

Average 

1930 

1939 

1940 

194i 

Average 

iI-31-14 

99.1 

3 04  7 - 

103  5 

II-31-»9 

104,6 

104,6 

II-31-.9’ 

103  2 

103,2 

11-31-14 

97  7 

102,5 

101,4 

Hogont 

109,8 

100.1  • 

99.9 

105.0 

103,0  - 

iThatcher 

100,0 

100,0 

100. 0 

100,0 

lop.o 

il,  I'lo,  1597 

wi. 

97.9 

102.2 

101.5 

Regent  - 

100.2 

95,7 

99,0 

101.6 

99.8 

Renown  ' 

93.9 

98.8 

100,4 

102,5 

100,8 

Pilot  . 

102,7 

97,5 

99.0 

■;99o7 

.99,5 

115  0 

97.2 

99  4 

1 nn  3 

.11-31—6 

96,8 

100,4 

99*4 

Thatcher 

100.0 

100,0 

100,0 

100,0 

100,0 

Eenovm  • 

94,7 

94.3 

100.0 

100,1 

93.9 

II-31-6- 

95.9 

100,1 

95.9 

R.lTo.1597 



"•  1 lai  1 ■ 1 

■95,5 . 

.98,6 

98.1 

Pilot  • 

97,3 

95,8 

98.0 

99.6 

97.8 

Ceres 

98,1 

93,5 

92.7 

.97,4. 

.95,5 

1/ferit  ' 

100,3 

93.3 

92.6 

98,0 

95,7 

Merit-3. 



101,7 

92,1 

95.0 

95,1 

iT.l'Io,1520 

- T — ♦ j 

93.0 

••  91.9 

■95,9  ■ 

94*9 

l/hrquis. 

95.7 

93.8 

91,4 

97,0 

94,5 

Ceres  ' 

95,6 

91,9 

89.9 

99,1 

94,6 

Rival 

99.6 

93.8 

90.3 

94,5 

94.4 

Rival 

95,4 

94,'2 

90,3 

97,1 

94,5 

■Vesta 

96,5 

87.7 

93,9 

96.2 

93,7 

Marauis 

94.2 

90,9 

90,0 

99,3  ■ 

94,2 

.I'I.ITo.1520 

— 

90,3 

90.5 

94.4 

92,7 

il,lJo,  15-96 





94,1 

94,1 

11-29-52 

93,.2 

91.8 

93.7 

92,3 

92,7 

■11s.  2822 

— Tl— --- 

90,9 

94,6 

93,7 

■llerit  - 

96,3 

89,9 

90,5 

94,2 

92,5 

Vesta  ' 

97.0 

87.2 

94,-2 

95,4 

93,5 

H&,2822 

— r- 

88.1 

9-1,9 

91.0 

•IIw29-52 

92,9 

90.2 

92.5 

91,6 

91,8 

lTs.2829 

— 

92,6 

89.3 

91.1 

90,5 

I’lq  2R?Q 

R7-  -7 

91.  5 

9(A  n 

90,6 

90,6 

Prenier 

93.7 

87.8 

82,8 

90,4- 

07,6 

■Prenier 

98,2 

86,5 

83.7 

07.7 

86.6-' 

Variety 

Crv 

Average 

mb  color, 

'or  four  netho(^ 

Variety 

A-vc 

Gra3 
prage  fc 

in-Bextx 
pr  four 

ire, 

nethod^ 

or  il, 
nunber  , 

’1938  1939 

I ' Aver- 

1940  1 1941  age 

, or  il, 

*1  nunber 

1938 

1939 

1940 

1941  Average 

II-31-9 

C.  — 

111,8 

111.8 

1 1- 31-9 



104,8 

104,8 

l'r.lJo,1597 

— 

101.1 

111.1 

109,4 

U.Uo.1597 



— 

94,4 

102,3 

101,0 

hs.2829 

- _ 

108,8 

103.6 

111.1 

107,7  . 

II- 31-6 

— 

— _ — 

97,8 

102, -3 

101.0 

,11-31-6 

95.4 

110.3 

105.0  . 

Pilot 

104.6 

99.9 

97.9 

101,2 

100.5 

Us. 2822 

— 

— 

104.5 

106.2 

105,8  . 

Renown 

98,4 

101,4 

98,9 

101,2 

100,4 

Vesta 

m.3 

95.4 

103,6 

103,5 

104,9 

Thatcher 

100,0 

100.0 

100,0 

100,0 

100,0 

Pilot  ■ 

109*5 

101 -,7 

105.1 

103,6 

103,1  . 

Us. 2829 

— 

103.4 

97,8 

101.1 

99,9 

11-31-14 

92.0 

105.1 

102,2 

U,Uo,1520 



97,1 

101,1 

95.9 

99,3 

Renown' 

95*2 

98.8 

101.2 

103.6 

102.0  . 

Us, 2822 

— 



99.3 

98,9 

99.0 

Rival  ' 

108,6 

98.2 

96'.4 

103,6 

101,7 

I'4arquis 

91,1 

100.8 

98,9 

100,0 

99,0 

U,Uo,1520 

— — — w— 

95'.  9 

100.0 

103,7 

101,5  - 

11-31-14 

— — — 

— 

94,4 

100,0 

95,8 

Prenier 

108.3 

95.5 

95.2 

106.0 

100.4 

Rival 

99.3 

99.0 

94,3 

101,2 

95,7 

11-29-52 

100'.  0 

93,8 

98,8 

103,7 

100,3 

Ceres  , 

93,7 

103,7 

95,3 

101,2 

95,3 

Marquis 

92.6 

104.2 

100.0 

100,0 

100.1 

Vesta 

97.7 

93.1 

96,6 

98.8 

95.5 

Thatcher 

100.0 

100,0 

100.0 

100.0 

100,0  ■ 

11-29-52 

93.9 

94.1 

95,5 

98,9' 

96,5 

Regent 

97.5 

95,7 

97.7 

103.7 

99.9  . 

Regent. 

95,8 

93,5 

93.3 

98,9 

95.0 

Merit  ' 

106,0 

94.1 

95.4 

103.6 

99,8  ■ 

Merit 

94.7 

93.6 

94.3 

95,8 

' 95,7 

Meri-b-'3 

90.8 

88.5 

101.2 

■98-, 4 . 

Merit— 3 

----- . 

86,9 

89.9 

97.7 

95,7 

Ceres 

95.3 

100,0 

95.2 

100.0 

97,6  . 

ii.  Uo,l596 

— — ■_ 

— — 



96,6 

95.6 

U,  lie,  1596 



— 

90.2 

90,2  . 

Premier 

91,2 

94.7 

88,5 

98,8 

' 94,5 

Edciprocal  percentage  values  used  hero  and  in  comjputing  averages  for  8 properties, 
^ In  1938  the  14ilt—Pb.osphatc-<Broinate  Method  (i'lo,  4)  vra.s  used  instead  of  Method  I'lo,  6. 


